HOME OF THE PHOENIX 


XYLOGICS Inc. 
42 Third Ave. | 
Burlington Ma. 01803 


Xylogics, Inc. 


Phoenix 211 Disk Controller 


Operator's Manual 


Volume 1 of ll 


ae a 


Dwg. No. 900-006-300" 


Revision A 


Date OcT 1978 


TABLE OF CONTENTS 


1.0 Unpacking Instructions Snsbpa-ionidiSgvteriecditnalaie dae o ease wae es PAGE 1 . ™ 


2.0 


10.0 


CDC SMD Disk Drive Unpacking Instructions..........+....page l 


i ee 
362 


Installation Procedure for Storage Module 
Drive Index/Sec tor on "B" Cable, 75 Pin amp 
Connector Interface 

Sector Selection Procedure #1 

Sector Selection Procedure #2 

Installation Procedure for Storage Module 
Drive, CDC #9760 or 9762 Flat Cable 
Installation Procedure for Storage Module 
Drive, CDC 9764 or 9766 Flat Cable | 


Phoenix 211 Installation Instructions .....c.eeeceseevse- Page J 


General , | 
Phoenix 211 Systems Unit Mounting 


Reference Figure 4 Phoenix 211 Printed Circuit Board 
Installation seem meee ewer rer neccrc cence rceereseesvecsee se bage 12 


NPR Grant Jumper Removal Instructions ...ceccccccccceeeee Page 13 


Phoenix 211 Cabling Instructions .....evewsesecccceesee Page 13 


Disk Drive Connection Instructions ......ccceeeeeeeeeee- Page 16 

Initial Power Turn-On InstructionS .......ceeeeccvcceee-Page 17 . 

8.1 Disk Drive Power Turn-On Instructions 7 an. 

8.2 Phoenix 211 Disk Controller Power Turn-On ar 
Instructions 

Diagnostic Program Loading & Operating Instructions......Page 19 

9.1 General : 

9.2 User Considerations 

9.3 Detailed Operating Instructions 

Phoenix 211 Parameter Selection Luteewewe tt lwewe <etavarage 20 

10.1 Base Register Address Selection 

10.2 Interrupt Vector Address Selection 

10.3 Interrupt Priority Level Selection 

10.4 DMA Throttle Value Selection 

10.5 Maximum Head Value Selection 

10.6 Maximum Sector Value Selection 

10.7 Defective Sector Indentification and Skip 
Option Selection 

10.8 CDC Disk Radial Port Selection 

10.9 Rotational Positioning Sensing Selection 

10.10 Optional Sector Interleaving Selection 

10.11 Maximum Cylinder Selection Logic 

10.12 External -5VDC Supply Option 

10.13 Maintenance Error Abort Inhibit Option Selection 

10.14 Maintenance Mode Data Complementation Option Selection 

10.15 Header Format Staple Selection 

10.16 FIFO Memory Storage Capacity Selection x 

ee FIFO Memory Request Delay Selection (. 

0.18 


Pack Change Seek Interrupt Selection 


= 


TABLE OF CONTENTS (CONT'D) 


10.19 
10.20 


10.21 


10.22 


10.23 


10.24 


Optional Data Port interface Selection 

Abort Inhibit on Cylinder Header Error Parameter 
Selection . 

Abort Inhibit on Sector Header Error Parameter 
Selection 

Abort Inhibit on CRC Error Parameter Selection 

Abort inhibit on Sector Write Protect Error 
Parameter Selection 

Abort Inhibit on Data Late Error Parameter Selection 


go ie 


: oo 


PHOENIX 211 CDC DISK SUBSYSTEM UNPACKING AND 


INSTALLATION INSTRUCTIONS 


Unpacking Instructions 


The Phoenix 211 Disk Controller physically consists of five 

printed circuit boards and one systems unit. The boards and 
systems unit are individually packed in one common shipping 

container, along with the appropriate documentation. 


Inspect the shipping container for obvious shipping damage 
and notify the carrier immediately in the event of any 
damage. 


Carefully unpack and set aside each printed circuit board 
and systems unit assembly. 


Refer to Phoenix 211 Installation Instructions. 


CDC SMD Disk Drive Unpacking Instructions 


The CDC documentation manuals are located in the storage 
cabinet at the base of the drive, or in the shipping box. 


Follow the detailed unpacking and installation instructions 
outlined in Section 1.0, Volume 1 of 2 of the CDC Hardware 
Maintenance Manual. ; 


WARNING The CDC disk drive has been shipped with a re- 
straint installed to prohibit head carriage move- 
: ment. This restraint must be removed prior to 
applying power to the disk drive. Failure to 
remove this shippin in prior to power applica- 
tion may damage the disk drive. 


Installation Procedure for Storage Module Drive 
Index/Sector on "B" Cable, 75 Pin Amp Connector Interface 


Note 1) This procedure is applicable for units serial number 


713 and above. 


Note 2) Skip Section 2.1 for Flat Cable Interface 


2.1.8 
2069 
2.1.10 
2clelt 


Power down unit. 
Open case assembly 


Loosen logic chassis hold-down bar. Raise logic chassis, wy 
and support with logic support arm. 7 


Remove connector (PA6) from the logic backpanel. 


Remove the following pins from the P6 connector, PA6-05A, 
PA6-05B, PA6-06A and PA6-06B. Insulate these wires to pre- 
vent any shorting. 


Locate spare wires in the existing harness which are pre- 
sently capped. Remove the heatshrink caps from the wires 
which go to P2-EE, HH, FF, and JJ. 


Determine the continuity of each wire and install them in 
connector PA6 as follows: 


J2-HH to PA6-06B White Wire 
J2-EE to PA6-06A Black Wire Bottom Cable 
J2-JJ to Paé-05B White Wire Top Cable 


J2-FF to PA6-05A Black Wire 
Reinstall connector PA6 onto backpanel. 


Remove logic chassis card cover. 


De 
Remove transmitter card (BTVV) in Location AO6. — 


Rework the transmitter card by cutting the foil to Pin 10 
of I.C. A3. Then add a jumper from Pin 10 to Pin 5 of I.C. 
A3. (see Figure 1 attached). 


Reinstall BTVV in location A0O6. 
Change manual No. 83308400 Pg. 4.12 as shown in Figure 2. 
Sector Selection Procedure # 1 (For all CDC Drives) 


Remove FLTV logic card from’ the card cage. 

(See table for location) 

Using Figure 3 set the switches to the desired sector 
quantity. If the desired sector number is not shown on > 
Figure 3 see section 2.3 for explanation of dibits and the 
equation required to select switch settings. 


LOGIC CARD LOCATION 


DRIVE FLIV 
9760/62, BIXX AG3 
9764/66, BIXX 
9760/62, BK4, BK5 Bg8 


9764/66, BK6, BK7 AQ6 
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TABLE 2 
SW POSITION FOR EVEN LENGTH SECTORS 


SECTORS 


0 


0 0 0 0 0 


0 


0 + O 


Oo + + + O 


0 


+ + 0 + 


10 


12 


14 


15 


16 


20 
21 
24 
28 


ae 


30 
32 


35 


40 


42 
48 
56 


+ 


0 


at 


0 


60 
64 


70 
80 
84 
96 
105 
112 


120 
128 


+ + + 


+ + + 


22 


NOTE: 


+ Open 


0 Closed 


Fig. 


2. 3.1 
Sedae 


Note: The switch positions referred to in Figure 3 do not _ 
apply to the numbers physically on the switch module i 2 
but rather to the etched arena g - 11, on the ad 
logic card itself. 


Reinstall the FLTV card in the proper location. Replace logic 
chassis card cover. Lower and secure logic chassis. 


Sector Selection Procedure # 2 (Omit This Section if Sector 


Selection Completed in Section 2.2) 


Remove FLTV logic card from Position A#3 or BO8 in the card cage. 


Follow the explanation below and select the proper switch 
setting. 


The FLTV card has the capability of selecting sector quantity. 
The number of sectors is determined by counting dibits, and 
each switch position gives a fixed number of dibits when 
closed (table l). 


TABLE 1 
SW POSITION 0 12 3 4 5 6 7 8 9 10 11 
NO. DIBITS 1 2 4 8 16 32 64 128 256 512 1024 2048 
One dibit is used in resetting the counters and has to be ae 


added to each sector. To calculate the correct switch 
position for the number of sectors required use the 
following formula. 


Total no. dibits. 13,440 + no. of sectors equals the 
maximum number dibits per sector. 


To calculate the correct no. of sectors, close the switches, 
which is the closest total without going over the maximum 
dibits per sector. 


EXAMPLE: WANT 12 Sectors 
13,440 _ 
aaah: i eae = 1,120 


0° 


000000°Oo 


ee - ee - 


(SCE) 


Sadodl 


Close SW 10 1024 dibits 


Close SW 6 = 64 dibits | | 
Close SW 4 = 16 dibits | oe {~~ 
Close SW 3 = 8 dibits ae 
Close SW 2 = 4 dibits 
Close SW l= 2 dibits 
Close SW 0 = 1 dibit 

One dibit for reset = 1 dibit 


1120 dibits 


Note: each dibit is equivalent to 12 data bits. 


2.3.3 Reinstall the FLTV card in the proper location. Replace logic 
chassis card cover. Lower and secure logic chassis. 


2.3.4 Close case assembly. 


2.4 Installation Procedure for Storage Module Drive, CDC #9760 or 
9762 Flat Cable 


Index, Sector and Unit Select Modification(Refer to CDC SPO 68542-4) 
NOTE: Skip this Section for any drive other than 49-80 MB Flat cable drive. 
2.4.1 Power down unit and unplug power cable. 
2.4.2 Open top case assembly and swing open logic chassis. os 


2.4.3 Remove the following wires from the wire wrap logic panel ced 
as follows: 


2.4.5.1 Remove wire from JA82-41A. 


From 


BO1-06B 
BO1-0O6A 
BO1-05B 
BO1-05A 


Add the 
From 
BO1-06B 
BO1-06A 


BO1-05B 
BO1-05A 


TO 


JA82~-18B 
JA82-18A 
JA82-25B 
JA82-25A 


To 


JA82-43B 
JA82-44A 
JA82-45B 
JA82-45A 


jms 


el oll ool oe 


following wires to 


be 


From 


B03-06B 
B03-06A 
B03-05B 


 BO3-05A 


From 


B03-06B 
B03-06A 
BO3-05B 
B03-05A 


To 


JA83-18B 
JA83-18A 
JA83-25B 
JA83-25A 


TO 


JA83~-43B 
JA83-44A 
JA83~-45B 
JA83-45A 


2.4.5.2 Remove wire from JA82-41Band install this wire on JA82-41A. 


2.4.5.3 Install wire removed from JA82-41A on JA82-41B. 


jw 


el ll ool a 


the wire wrap logic panel as follows: 


{NS 


ll 


2.4.6 Repeat 2.4.5 for JA83-41A and JA83-41B. 
2.4.7 Secure logic chassis in closed position. 


™ 
C 2.4.8 Locate and remove the transmitter card FIVV in location BOl. For. 
dual channel units the second transmitter card is found in Location B03. 


2.4.9 Rework the transmitter FIVV as shown in Figure 3A. Remove the letter pM 
from the card type designation FTVV and mark a "G" in its place so that 
the card type becomes GTVV. 


2.4.10 Install the GTVV into Location B01. For dual channels units, install 
the second GIVV into Location B03. Close top case assembly. 


2.4.11 Update unit FCO log, add this option as an entry on the units FCO log. 


2.5 Installation Procedure for Storage Module Drive. CDC 9764 or 9766 Flat 
Cable Interface Index, Sector and Unit Select Modification 


NOTE: Skip this section for any drive other than 150 - 300 MB flat cable 
drive. 


2.5.1 Power down unit and unplug power cable. 
2.5.2 Open top case and remove side panel to access I/O connectors. 


2.5.3 Move the following wires: 


A Connector (60 Pin) B Connector (26 Pin) 
( y 25 13 
- 55 26 
18 12 
48 24 


2.5.4 Remove and insulate the following wires from the other A Connector, 25,55 
18, and 48. | 


2.5.5.1 Remove wire from B Connector Pin 9. 
2.5.5.2 Remove wire from B Connector Pin 22 and install in Pin Location 9. 
2.5.5.3 Install other wire in Location 22. 


2.5.6 Remove FIVV Logic Card from cage assembly location Ag 1 (and AM for dual 
port drives, ) 


2.5.7 Rework card as shown in Fig. 3A. Remove the letter "F" and add letter "G". 
2.5.8 Install GIVV card(s) in proper location(s). 


2.5.9 Update FCO Log, add this option as an entry on the FCO Iog. 


3.0 Phoenix 211 Installation Instructions 

ce General 

The Phoenix 211 Disk Controller is designed to mount directly 
in any 104" PDP1l processor chassis or BAl1-K Expansion Box. 
Installation consists of: 


a.) Physically mounting the Phoenix: 211 systems unit in 
the PDP1l computer chassis or expansion box. 


b.) Plugging the Phoenix 21] systems unit power harness 
to the computer or expansion box power distribution 
panel. 


cc.) Plugging in the four Phoenix 211 printed circuit boards 
supplied into the systems unit. 


ad.) Plugging in the Phoenix 211 interface board and cable 
into PDP1l SPC slot. 


e.) Connecting the Disk Drive to the Phoenix 211 Controller 
uSing the supplied cables. 


f.) Running diagnostics to verify the integrity of the disk - 
subsystem. ee 


Detailed Phoenix 211 installation instructions are contained in 
the following paragraphs. 


362 Phoenix 211 Systems Unit Mounting Instructions 


-9- 


3.2.1 The Phoenix 211 Disk Controller Systems Unit will mount in 
any available systems unit slot in any PDP11l computer or 
BA11-K expansion box which allows insertion of full hex boards. 


3.2.2 PDP11/05-NC, PDP11/05-SC, BA11-K Instructions 


1.) Remove top and bottom covers of computer or expansion 
box to gain access to system unit mounting area. 


Carefully save all screws removed for later installation. 


23) Tilt computer or expansion box up on slides to expose 
system unit wirewrap field. 


Caution: Insure that existing cables have adequate 
Slack before tilting unit. 


Note: The PDP1i1/05-NC chassis requires a 9 position 
power connector, ali other configurations are 
15 position. 


3.) Physically place the Phoenix 211 Systems Unit in the 
next available systens unit slot. 


Caution: insure that the system unit is physically 
oriented such that the systems unit power 
harness extends over the computer or ex- 
pansion box power distribution panel. 


4.) Fasten the systems unit te the computer or expansion 
- aa box chassis by engaging the two captive screws located 
at each end of the systems unit with matching threaded 
holes in the computer or expansion box chassis. 


Tighten the captive: screws with a screwdriver. 


5.) Connect the systems unit power harness to the computer 
or expansion box power distribution panel by plugging 
the power harness connector into a matching distribution 
panel receptacle. 


6.) With the computer in the “Halt" turn power on. 
Insure that +5v DC is present on the systems unit 
backplane printed circuit board between the power 
harness red wire pads (+5v) and the black wire pads 
(GND). Insure that ~15VDC is present on the systems 
unit backplane between the power harness violet wire 
pad (-15) and the black wire pads (GND). Turn power 
off. 


7.) Tilt computer and expansion box chassis to normal position. 


~10~ 
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FIGURE 4 


PHOENIX 211 DISK CONTROLLER 
SYSTEMS UNIT UTILIZATION 


(Top of Board View) 


PHOENIX 211 BOARD 4 


| PHOENIX 211 BOARD 3 


PHOENIX 211 BOARD 2 


PHOENIX 211 BOARD 1 
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Component Side 


Reference: Figure 4 
Phoenix 211 Printed Circuit Board Installation 


Carefully plug Phoenix 211 Board #1 into the system unit 
slot. 


Caution: Insure that board is correctly oriented with res- 
pect to other boards before plugging in board. 


Carefully plug Phoenix 211 Board #2 into the system unit 
slots A2-F2. 


a.) Slide board carefully along computer or expansion 
box card guides until connector fingers engage the 
systems unit connector receptacles. 


b.) Start board to seat into systems unit by firmly 
"rocking" the board into place by pushing down 
alternately on left and right handles of board. 


c.) Seat board in final position by pushing down evenly 
on the board handles. 


Carefully plug Phoenix 211 Board #3 and #4 into the system 
unit slots A3-F3 and A4-F4 respectively by following the 
procedure outlined in 4.3 for board #2. 


Insure that all boards are seated properly by checking the 
relative height of the board handles. 


Carefully plug the Phoenix 211 PDP1l coupler Board into the 


available standard small peripheral controller (SPC) slot 
by following the procedure outlined in section 4.3 and 4.5. 


a] De 


5.0 


6.1 


Install the interconnect cable between the Phoenix 211 
Board #1 and the Phoenix 211 PDP11 interface Board. 


IMPORTANT - Note the pin #1 designations on the cable and 
on the Boards. 


NPR Grant Jumper Removal Instructions 


1.) The Non-Processor Request grant is normally jumpered 
across in all standard peripheral slots. This line 
must be removed in order to operate the Phoenix 211 
Disk Controller as in all direct memory access devices. 
This jumper is located between CAl1~CBl. 


2.) Reference Fig. 6 - Locate the C connector field of 
the SPC slot containing the Phoenix 211 PDP11 coupler 
card. 


3.) Reference Fig. 6 - Remove the wirewrap wire connecting 
pins CAl to CBl of the slot containing the Phoenix 
211 PDP1l1l coupler card and only of that slot. 


Note: a.) Connector "C" is the third connector from 
the Unibus end of the backplane. 


b.) The CAl and CBl pins are-the first positions 
of the "C" connector (See Fig. 6). 


c.) If the Phoenix 211 PDP1ll coupler is ever 
relocated or removed, reconnect CAl to CBI. o~ 


Phoenix 211 Cabling Instructions 


The Phoenix 211 can have from 2 to 5 cables connected from 
Board #4 going to from one up to four disk drives. 


A 60 conductor ribbon "A" cable and a 26 conductor ribbon 
"B" cable per drive is used to ccnnect the Phoenix 211 
formatter to the disk(s). 


Remove the screws on the top rear of the computer or 
expansion box holding the cable clamp. 


Plug the "A" cable (60 pin) into the connector on Board #4 
making sure the pin #1 designations of both cable and 
connector are correctly aligned. 


Plug the "B" cable(s) into the drive port connectors on 
Board #4. 


Note: The port designations do not correspond to the 
drive identification numbers, i.e. drive number 9 
can be plugged into any port §-3 and it will remain 
drive 9g. | 


ee to ae 


petnrbedessiintaneabebll deni JI atti hs, Yibden Ll RaRy mipaadnnainaan vegas aniniindimaeet tte tae FAL tae pe lial i SN TL iseetaal te Conan 
a 


"This Side Up" indicator 


Front 


Board 4 
Board 3 
Board 2 


Board 1 


Interconnect 
Cable 


FIGURE 5 
PHOENIX 211 DISK CONTROLLER 


DISK DRIVE CABLE INSTALLATION 
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PHOENIX 211 DISK CONTROLLER 
REQUIRED DMA GRANT BACKPLANE CONNECTIONS 


FIGURE 6 


Backplane connector "A" is normally at the top, when the 
backplane is vertically mounted or at the front of the 
computer or expansion box when the backplane is horizon- 


tally mounted. 


— 
f \ 


eae 


Caution: Insure that the cable connections are oriented 
such that pin #1 to the cable matches pin #1 of 
the receiving connector. 


6.1.4 Dress the cables to obtain minimum strain on the board con- 
nectors. (this may require a 90 degree bend). Check that 
when the computer or expansion box cover is reinstalled all 
cables are clear if being pinched or cut. (See Fig. 5) 


6.1.5 Reinstall the cable clamp and screws 

7.0 Disk Drive Connection Instructions 
For Flat Cable Interface skip to 7.4 
Reference: Control Data Hardware 
Maintenance Manual vol. 1 of 2 Pg. 1-10, 11 
The disk drive cable is terminated at the disk drive end 
with a drive terminator plug (CDC P/N 40067207) which plugs 
into an "A" cable position, J4, at the rear of the drive. 

7.1 Attach the "A" Cable to J3 at the rear of the disk drive. 

7.2 Attach the "B" cable (s) to J2 at the rear of the disk drive(s). 

7.3 Attach the terminator plug to J4 at the rear of the drive. | 
(See Note end of Section 7) 

( Continue on Section 8 


7.4 Attach the "A" Cable to IJ3 (IIJ3 for Port II). (See Fig. 7 
for CDC9762) 


7.5 Attach the "B" cable to IJ2 (IIJ2 for Port II). 


7.6 Attach Terminator (s) to IJ4 (IIJ4 for Port II). See Note 
at end of Section 7. 


Caution: Insure that the cable connections are oriented such that 
pin #1 to the cable matches pin #1 of the receiving con- 
nector. | 


Note: Units interfaced with more than one disk drive require 
a daisy chain cable. This cable is connected in place 
of the terminator plug. At the end of the chain a ter- 
minator is still required. (See Hardware Maintenance 
Manual Vol. 1 of 2 Fig. 1-7, pg. 1-11). 
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8.0 Initial Power Turn-On Instructions 
8.1 Disk Drive Power Turn-On Instructions 


Remove all shipping hardware and go through initial power turn- 
on procedure outlined by the disk drive manufacturer in his res- 


pective reference manual. 


Warning: Failure to remove all disk drive shipping constraints 
before applying power may cause permanent damage to 
the disk drive. 


8.2 Phoenix 211 Disk Controller Power Turn-On Instructions 


8.2.1 With the computer in "Halt" mode turn power on to the system. 
Observe that the computer "run" indicator remains out. 


age 


8.2.2 Manual Console Control Check 


Insure that the computer bus is normal by checking that 
all console switch register functions Operate properly. 


Check specifically for proper operation of "Load Address", 
Deposit, and Examine functions in multiple mode. 


If console functions do not operate properly, check for 
proper Unibus connections, and termination. 


8.2.3 Manual Disk Controller Status Check 


8.2.3.1 With the disk drive stopped insert 764000 (Control and 
Status Reg.) Address into Console Switch Register. 


8.2.3.2 With the Halt/Enable Switch in Halt Position, momentarily 
depress the "Load Address" and "Start" Console switches 
in succession. 


8.2.3.3 Successively momentarily depress the “Examine" console 
Switch. Observe that each of the Disk Controller Re- 
gisters contains the proper content as specified in Table l. 


8.2.3.4 Run the Phoenix 211 Disk Controller Diagnostic per 
section 9... 


TABLE 1 


PHOENIX 211 DISK CONTROLLER 


INITIAL POWER ON REG STATUS {> 

REGISTER | ADDRESS PROPER CONTENTS 

Control & Status 164999 290 

Unit, Sector, Head 164992 g 

Buss Address 164994 g 

Word Count 164996 g 

Cylinder Address 164919 o 

Disk Status | 164912 g 

Disk Error | 164914 g 


9.0 Diagnostic Program Loading & Operating Instructions 


9.1 General 


The Phoenix 211 Disk Controller Diagnostic is supplied 
aS a paper tape load module. The diagnostic load module 
is in absolute format and can be loaded by the standard 
DEC Absolute Loader. 


9.2 User Considerations - .1 Diagnostic will destroy data | : 
Qn Q Q e eo oS 
on any disk cartridge contained in _ — 


the disk drive when it 1s run. 


User should put a scratch disk 
cartridge in the disk drive be- 
fore running the disk diagnostic. 


The Diagnostic Program requires a 
formatted scratch disk cartridge for 
proper operation. Disk cartridges 
may be formatted using the format 
program located at the end of the 
diagnostic (Test 49). 


9.3 Detailed Operating 
Instructions - Detailed operating instructions are 
contained at the beginning of the 
disk diagnostic. 
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10.0 Phoenix 211 Parameter Selection > 


The Phoenix 211 Disk ontroller may be configured to varied sys- 
tem application requirements by appropriately adjusting strappable 
control parameters. This section is devoted to defining all 
Phoenix 211 adjustable parameters and available settings. 


10.1 Base Register Address Selection (Reference Drawing D-1025-08, Sht 3) 


The base Unibus register address of the standard Phoenix 211 Disk 
Controller is selectable MOD 20g and the Command Queue version of 
the Phoenix 211 Disk Controller is selectable MOD 40g. 


10.1.2 The standard base address of the Phoenix 211 Disk Controller is 
164000g, and staples are provided on the Phoenix 211 Coupler 
Board to enable other base addresses to be utilized. 


10.1.3 The Address selection logic is shown on the upper lefthand cor- 
ner of sheet 4 of D-1025-08. 


10.1.4 The following Table shows the selectable address bits and the 
corresponding control staples. 


TABLE 1 
Base Register Address Selection 
| Address Bit | | Control Staple Point 
¢ Al2 B15-13 
All B1l5-15 
AlOo C15-02 
A09 C15-04 
AO08 C15-06 
A07 | | C15-11 
A06 | C15-13 
AO05 C15-15 


Note: 1.) For an address bit to be a logic "1", the 
control staple point must be wired high to 
the pull up string associated with J5-15. 


2.) For an address bit to be a logic "9", the 
control staple point must be wired low to 
any convenient ground point. 


10.2 Interrupt Vector Address Selection (Reference D-1025-08, Sht 1) 


10.2.1 The standard interrupt vector value for the Phoenix 211 Disk 
Controller is 270g. 


10.2.2 The interrupt vector control logic is shown on the lower right 
section of sheet 1 of D-1025-08. 
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10.2.4 


Other interrupt vector values are selectable by wiring approp- 
riate vector control signals directly to the corresponding 
Unibus Data Signals. 


Table 2 below shows the interrupt vector Address bits and 
the corresponding required wiring. 


TABLE 2 
Interrupt Vector Address Selection 
Vector Address Bit Required Control Wiring 


A08-01 to CU2 
A08-04 to CT2 
A08=-10 to CN2 
A08-13 to CP2 
CO8-01 to CV2 
CO8-04 to CM2 


A02 
A03 
A04 
A05 
A06 
A07 
Note: control wire in. 


1.) Logic 1 = 


2.) Logic @ = control wire removed. 


10.3 Interrupt Priority Level Selection (Reference D-1025098, Sht 1) 


L0s3e1 


10.3.2 


10.3.3 


The standard interrupt priority level for the Phoenix 211 Disk 
Controller is BR5. a 
The interrupt priority level of the Phoenix 211 Disk Controller 
is determined by staples at component location A9 on the Phoe- 
nix 211 Coupler Board as shown on the lower right hand corner 
of sheet 1 of D-1025-08. 


Required BR4 Stapling 


Required stapling for BR4 interrupt priority stapling is as 
follows: 


) AO9-01 to AND9-05 
) AO9-02 to ADI-15 
) AO09-03 to AD9-14 
-) AO09-04 to AN9I-13 
) A09-07 to AO09-11 
) AO9-12 to A09-16 
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10.3.4 


10.3.5 


10.3.6 


‘Required BRS Stapling 


Required stapling for BR5 interrupt priority is as follows: 


) AO9-01 to AODI-16 
) A09-02 to AD9-05 
) ‘A09-03 to A09-14 
) AO09-04 to ANDI-13 
) AO09-07 to ADNI-10 
) AO9-12 to AOD9-15 


Required BR6 Stapling 


Required stapling for BR6 interrupt priority is as follows: 


) AO09-01 to ADI-16 
) AO9-02 to ANI-15 
) A09-03 to AON9-05 
) A09-04 to ANDI-13 
) A09-07 to A0DI-09 
) AO9-12 to AO0I-14 


Required stapling for BR7 interrupt priority is as follows: 


) AO9-01 to ADI-16 
) A09-02 to AOIJ-15 
) AO09-03 to ADI-14 
) AO9-04 to AODI9-05 
) A09-07 to AODI-08 
) AO09-12 to ADI-13 


4 DMA Throttle Value Selection (Reference D-1025-08, Sht 2) 


On the Phoenix 211 Disk Controller the number of consecutive DMA 
Memory cycles that are to be used by the disk controller for data 
transfers is uniquely selectable from 1 to 256 words via the DMA 
"Throttle" Control Logic and associated control staples are shown 
on the lower right hand corner of sheet 2 of D-1025-08. 


10.4.1 
10.4.2 


The normal factory setting for the DMA Throttle is 8. 


The DMA Throttle setting enables the user to adapt the Phoenix 
211 Disk Controller to the Unibus environment and system con- 
figuration of his application via limiting the maximum number 
of consectutive DMA cycles utilized by the disk controller for 
data transfers. 
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10.4.3 Throttle Selection 


DMA throttle value selection is accomplished via staples 
located on connector Jl. 


(J1 is the rightmost connector position at the top of the 
Phoenix 211 Interface Board.) Table 3 below defines the 
control staples and corresponding binary weighted values 
associated with the DMA Throttle Logic. 


TABLE 3 


DMA THROTTLE SELECTION 


Staple No. Binary Weight Required Connection. Points 
1 1 J1-19 to J1-20 
2 2 J1-21 to J1-22 
3 4 J1l~23 to J1-24 
4 8 J1-25 to J1-26 
5 16 J1=-27 to J1-28 
6 32 | J1-29 to J1-30 
7 64 J1—31-to J1-32 
8 128 J1-33 to J1-34 


Note: The DMA Throttle value selected is equal to the sum 
of the binary weights of the control staples inserted. 
| | _ 
10.5 Maximum Head Value Selection (Reference Board 3 Logic Drawing D-1034-01, “a 
| | Sheet 5) 
The Phoenix 200 Disk Controller may be used with a large number of 
disk drives of varying capacities and number of heads. 


The disk controller will automatically abort on any attempt to uti- 
lize a non-existent head of any disk drive connected to it, pro- 
vided that the maximum number of allowable heads to be utilized is 
defined to it via control staples. 


10.5.1 The maximum head decode logic is shown on the lower right hand 
corner of sheet 5 of logic drawing D-1034-0l. 


10.5.2 Normal Maximum Head Selection. Normal or not mixed drive head 
| configurations are provided by connecting or not connecting 
pins 1-5 of location Ell of Phoenix 200 Board 3 to ground as 
appropriate to select the desired maximum number of heads. 


10.5.2.1 The interconnections on the logic drawing select a maximum 
of five heads (9-4). 


10.5.2.2 Table 4 below shows the binary weight of each control pin 
at location Ell. | 
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TABLE 4 


Maximum Head Value Selection 


- Board 3, Location Ell Control Pin No. Binary Weight 
1 1 
2 2 
3 4 
4 8 
5 16 
Note: 1.) For a logic 1, leave pin open 
2.) For a logic @, tie pin to ground at 


El1-15 or E11-8. 

3.) The maximum head value selected is 
equal to the sum of all logic "1" 
or open Ell select pins plus l. 


10.5.3 Mixed Disk Drive Maximum Head Selection 


When drives of different numbers of heads are connected to 
the disk controller at the same time, two alternatives are 
possible for head selection. 


10.5.3.1. 


10.5.3.2 


Mixed Drive Head Select Option 1 
The user could select per above procedure the maximum number 


of heads allowable for the disk drive of the largest capa- 
city. 


The only possible disadvantage to this approach is that 

this would permit the programmer to attempt to overrun 

any disks of lesser capacity and could result in putting 
the disk drive in the Fault state. 


Mixed Drive Head Select Option 2 


Location Ell is already preconnected to accomodate a ROM. 
A ROM could be optionally inserted into location Ell (at 
extra cost) which would provide the correct maximum number 
of head value to the selection logic as a function of what 
disk drive is selected. 


This solution thus will not allow the programmer to select 


a not existent head on any disk drive connected to the disk 


controller no matter what number of heads is associated with 
what disk drive. 


The only restriction is that the system cabling configura- 


tion, once defined, must remain constant with respect to 
what capacity disk drive is connected to what radial port 
Of board 4 of the disk controller. 
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10.6 Maximum Sector value Selection (Reference Board 3 Logic Drawing 
D-1034-01, Sheet 5 and Board 3 Assembly Drawing D-1034-03) 


10.6.1 The Phoenix 200 Disk Controller may be set up to accommodate a 
varying number of sectors per track by selection staples pro- 
vided on Board 3 of the Formatter at Component location Ell. 


10.6.2 The standard factory setting for the number of sectors/track 
is 32. 


10.6.3 The disk controller will automatically abort when any attempt is 
made to utilize a non existent sector of any disk drive connected 
to 2 ae ! 


10.6.4 The disk controller maximum sector selection and comparison logic 
| is shown at the upper right hand corner of Sheet 5 of logic draw- 
ing D-1034-01. 
10.6.5 The selection reference value established by the user by tying 
pins 1-7 of component location E10 to ground or leaving them open 
is compared with the sector address containéd in the DUSH register. 


A non existent sector error is generated whenever the contents of 
the sector field of the DUSH Register is greater than that speci- 
| fied by the strapping of location E10. 


10.6.6 The strapping shown on the logic drawing is for the standard 32. 
sectors per track configuration. 


10.6.7 Table 5 below shows the binary maximum sector selection value of Nw 
each control pin at location E10. 


Table 5 


Maximum Sector Value Selection 


Board 3 Location E10 Control Pin No. Sector Select Binary Weight 
l 1 
2 2 
3 4 
4 8 
5 (216 
6 32 
7 64 
Note: For a logic 1, leave pin open. 


1.) 

2.) For a logic @, tie the pin to ground at E10-15 or E10-08. 

3.) The maximum sector value selected is equal to the sum of 
all logic "1" or open E10 select pins plus 1 
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10.7 Defective Sector Identification and Skip Option Selection (Reference 
Sheet 1 of Board 3 Logic Drawing D-1034-01 and Assembly Drawing 
D-1034-03.) | 


a aa 

C If any sectors on a disk medium utilized are defective, in terms of 
any bit cells being unable to properly contain both logic 1 and 
logic data states, as determined by a disk pack initialization util- 
ity after the medium is formatted, the disk controller may be option- 
ally set up to skip over such defective sectors whenever they are 
encountered during normal data transfers. 


10.7.1 Normal Handling of "Hard" Defective Sectors 


Hard defective sectors are normally located by disk utility programs 
such as "BAD" under RSX11-M. | 


The utility program rotates a worst case data pattern through every 
character of every sector data field on the disk medium. 


Any defective sectors found are cataloged by the utility program 
and allocated to a file created on the medium called "BAD". 


Hence, all "hard" defective sectors are then prevented from being 
allocated to normal user programs by the file management and no 
special action is required by the disk controller. 


10.7.2 Normal Disk Controller Staple Setting 


The proper factory setting for the disk controller for normal 
handling of any "hard" defective sectors is for staple Wl on 
( Board 3 to be removed. 


10.7.3 Optional Skip on Detection of Defective Sector 
Optionally the disk controller may be set up to automatically skip 


over any hard defective sectors referenced in any data transfer 
operation. 


10.7.3.1 In this mode of operation the header of any defective sectors 
found by the disk initialization utility program would be re- 
formatted to set the two "Bad Sector Flag" bits contained in the 
sector header. 


10.7.3.2 The disk controller would then automatically skip over any such 
sector when the Bad Sector Flag bits were accessed along with 
the header during sector position verification. 


10.7.3.3 This mode of operation permits the user to perform multiple sec- 
tor transfers involving defective sectors without having the 
data transfers to be delimited by defective sectors. 


10.7.3.4 This mode of operation is selected by connecting staple W1 on 
board 3 as shown on the lower left hand corner of Sheet 1 of 
logic drawing D-1034-0l. 
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10.7.4 Optional Abort on Detection of Defective Sector 


10.7.4.1 The disk controller may be optionally set up to abort any oper- 
ation involving a flagged defective sector in any data transfer 
on the basis that the file management system should not allocate 
any defective sectors for transfers. 


10.7.4.2 In this mode of eeeeneton defective sectors are determined by 
the disk utility and the Bad Sector Flag bits are set in the 
headers of all defective sectors as above. 


10.7.4.3 However, whenever the disk controller detects that a defective 
sector is being accessed, as determined by the presence of the 
"Bad Sector Flag" header bits, the disk controller will immedi- 
ately abort whatever data transfer is being conducted. 


10.7.4.4 This abort on detection of defective sector mode is selected by 
removing staple Wl from board 3 as shown on the lower right hand 
corner of Sheet 1 of logic drawing D-1034-0l. 
10.7.5 Wl Control Staple Location (Reference Board 3 Assembly Drawing 
D-1034-03) 


The defective sector control staple Wl is etched onto the etch side 
of the printed circuit board just above and parallel to resistor R9. 


10.8 CDC Disk Radial Port Selection (Reference Sheet 2 of CDC Board 4 
Logic Drawing D-1035-01 and CDC Board 4 Assembly Drawing D-1035-03) 


10.8.1 The Phoenix 200 Disk Formatter can control up to four disk drives. 


Each disk drive requires connection to the disk formatter via the 
so called "B" or "Radial" Cable. 


10.8.2 Four 26 pin Berg connectors are provided on Board 4 of the for- 
matter to accomodate up to four radial disk drive cables. These 
connectors are labeled Jl, J2, J4 and J5, with J1 being the right- 
most connector on the board and J5 being the leftmost connector. 


10.8.3 Any disk drive radial cable may be connected to any physical =ac> 
ial connector provided on the board. 


However, any radial connector ports not being used should be dis- 


the disk Fornatter, 


10.8.4 The radial cable interface logic for the four possible disk drives 
is contained on Sheet 4 of the CDC Board 4 logic drawing D-1035-01. 


10.8.5 The presence of control staples W35, W6, W34 and W33 enable the for- 
matter receiving logic for connectors Jl, J2, J4 and J5 respectively. 


(These are located in the middle of each port logic section.) 
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10.8.6 The factory staple settings for various numbers of disk drives 
is shown below. 


Number of Connected Disk Drives Connectors Used Staples Inserted © 
1 I W35 
2 J1,J2 w35,W6 
3 J1,32,54 W35,W6,W34 
4 J1,32,34,95 W35,W6,W34,W33 


Note: User must use radial connectors corresponding to radial port 
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10.9 Rotational Positioning Sensing Selection (Reference Sheet 3 of CDC 
Board 4 Logic Drawing D-1035-01 and Board 4 Assembly Drawing D-1035-03) 


10.9.1 Rotational Position Sensing (RPS) is a standard feature of the 
Phoenix 200 Formatter. Rotational Position Sensing enables a user 
to maximize disk subsystem throughput by considering sector position 
information as well as head cylinder position information in trans- 
fer allocation among multiple disk drives. 


10.9.2 Seek Complete in «he Phoenix 290 Formatter is defined as being both 
"ON CYLINDER" and "ON SECTOR". 


To allow for operating system overhead the seek complete signal is 
normally generated four sectors before the actual target sector 
allowing a nominal two millisecond for software setup time. (This 


delay is programmable. ) 


10.9.3 The Rotational Positioning Sensing logic is shown on Sheet 3 of the 
CDC Board 4 logic drawing D-1035-01l. 


10.9.4 Rotational Position Sensing Enable/Disable Control Staple 


10.9.4.1 Rotational Position Sensing is enabled if control staple W3 is 
inserted. When this staple is inserted, seek complete cannot 
be generated until the current actual and reference commanded 
sector are identical, as determined by the sector comparator 
logic. 


When sector comparison occurs, Signal LASECCOMPH is high or active. 


10.9.4.2 When staple W3 is removed, rotational position sensing is disabled 
as LASECCOMPH is always active. 


10.9.5 Sector Remapping ROM's 
10.9.5.1 In order to generate the sector comparison signal four or more 
sectors ahead of the actual target sector, the actual target sec- 


tor address is mapped via ROM's A7, C7, B7 & C8 to the address of 
the sector two after it. 
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10.9.5.2 ROM A7 is normally the only one supplied with a standard 32 
sector formatter, since only one (32 X 8) ROM is required to 
remap 32 sectors. | 


10.9.5.3 ROM's C7,B7 & C8 are only required if the formatter is set 
up for more sectors as indicated on the logic drawings. 


10.9.6 Temporary Storage of Reference Target Sector Address 


10.9.6.1 Seek Commands for multiple drives may be overlapped by the user, 
and the formatter has only one sector command field in the DUSH 


Register. | 


10.9.6.2 To provide rotational position sensing in an overlapped seek en- 
vironment, the commanded sector must be saved temporarily to pro- 
vide a reference target sector address for each disk drive. 


10.9.6.3 The commanded target sector for each disk drive is stored in the 
internal registers implemented by components A9 & Al0 when any 
Seek operation is initiated. This reference sector value is then 
accessed and used by the seek sector comparison logic. 


Note: To utilize rotational position sensing properly, the user 
must define the target sector at the time that a Seek 
Only command is initiated. — 
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10.10 Optional Sector Interleaving Selection (Reference Sheet 5 of CDC 


Board 4 logic drawing D-1035-01 and Board 4 Assembly drawing D-1035-03. 


10.10.1 The Phoenix 200 Formatter supports absolute contiguous sector ad- = 
dressing as standard and interleaved sector addressing as optional. 


10.10.2 The Sector interleaving control logic is shown on the upper right 
| hand corner of Sheet 5 of Board 4 logic drawing D-1035-0l. 


10.10.3 Sector Interleaving in the Phoenix 200 Formatter is achieved by 
ROMS C6,D6,A6 and B6é so that any desired interleaving can be 
readily programmed. One to four ROM's may be required for inter- 
leaving depending on how many sectors are used, as shown on the 
logic drawing. 


10.10.4 Phoenix 200 Formatters are normally set up at the factory for ab- 
solute contiguous sector addressing so that at location C6, jumpers 
are shown directly connecting input sector address lines to corres- 
ponding output sector address lines. —— 


10.10.5 A one time, non-recurring charge will be assessed for any controllers 
ordered with interleaving to recover programming and testing costs. 


10.10.6 Control Staple Settings for Interleaving More Than 32 Sectors 


When sectors are to be interleaved, control staples Wl and W2 
must be removed. 
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Table 6 


a Sector Interleaving Required Control Staples and ROMS 


No. of Sectors Required Staple Deletes Required ROMS 
B- 31 W1,W2 C6 
32 - 63 W1,W2 C6,D6 
64 - 95 W1 ,W2 C6,D6,A6 
96 - 127 W1,W2 C6 ,D6,A6,B6 


10.11 Maximum Cylinder Selection Logic (Reference Sheet 4 of CDC Board 4 
Logic Drawing D-1035-01 and CDC Board 4 Assembly Drawing D-1035-03 


10.11.1 The Phoenix 200 Formatter may be used with a large number of disk 
drives with a varied number of cylinders. 


The disk formatter will automatically abort on any attempt to uti- 
lize a non-existent cylinder of any disk drive connected to it, 
provided that the maximum number of allowable cylinders to be 
utilized is defined to it via control staples. 


10.11.2 The maximum cylinder decode logic is shown on the lower right hand 
corner of Sheet 4 of the CDC Board 4 logic drawing D-1035-01. 


—  10.11.3 This logic compares the cylinder address contained in the formatter 
( Cylinder Address Register with a maximum cylinder value specified 
oe by the user via staples or ROM's at component locations E12 & Fl2. 


10.11.4 Any time that the contents of the Cylinder Address Register is 
larger than the user defined maximum value, a Non-Existent Cylin- 
der Error will be generated and cause any transfer operation to 
be aborted. | 


10.11.5 Normal Maximum Cylinder Selection 
Normal maximum cylinder address selection is accomplished by con- 
necting or not connecting pins 1-7 of location E12 and pins 1 & 2 


of location F12 to ground as appropriate to select the desired 
maximum cylinder value. 


10.11.5.1 The interconnections shown on the logic drawings select a maximum 
cylinder value of 823 appropriate to a CDC 9762 80 MB Disk Drive.. 


10.11.5.2 Table 8 shows the binary weight of each control pin involved in 
maximum cylinder selection. 
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Table 8 oe 


Maximum Cylinder Control Pins oe 
Board 4 Control Location & Pin Cylinder Select Binary Weight 
E12-01 1 
E12-02 2 
E12-03 4 
E12-04 8 
E12-05 16 
E12-06 7 32 
E12-07 64 
E12-09 128 
F12-01 | | 256 
F12-02 512 
Note: 1.) For a logic 1, leave pin open. | 
2.) For a logic 9, tie pin to ground at pin 08, or 15 
of component location. 
3.) The maximum cylinder value selected is equal to 
the sum of all logic "1" or open select pins plus l. 

10.12 External -5VDC Supply Option Selection (Reference CDC Board 4 Logic 
Drawing D-1035-01 Sheet I (top center of page) and Assembly Drawin 
D-1035-03. | 

| -_ 
The Phoenix 200 Formatter requires -5VDC power as bias voltage for ae, 


the differential drivers and receivers used to interface with the 
CDC disk drives. | 


The -5VDC is normally generated from -15VDC by a 7905 power regu- 
lator as shown on the logic diagram. Provision is made to enable 
the user to supply the -5VDC voltage directly from an external 
source by removing the supplied 7905 regulator and inserting staple 
W36. : | 


Note: 1.) Staple W36 is a vertical staple just to the right of 
and below SIP component RP131 just above the "A" con- 
nector of Board 4. 
2.) If the user chooses this option, -5VDC can be brought 
into the formatter via any unused pin on the power 
harness to backplane pin AN2. 


10.13 Maintenance Error Abort Inhibit Option Selection (Reference Board 


3 Logic Drawing Sheet 4 (top center of page) and Assembly Drawing 


10.13.1 For maintenance fault isolation purposes it may be desirable to 
temporarily inhibit the formatter from aborting any commanded 
Operation at the detection of any error condition. = 


oe ee 


10.13.2 This maintenance only mode of operation can be entered by re- 
r moving staple W9 on Board 3. 
\ nO e ° e 
C 10.13.3 Staple W9 is etched diagonally onto the printed circuit board 
7 immediately above and to the left of component G8. 


Warning!! 
If staple W9 is temporarily removed for maintenance purposes, 


OEE 8 eee 0 ine, 


it must be replaced before putting utting the — formatter back into 
normal service. 


10.14 Maintenance Mode Data Complementation Option Selection (Reference 
CDC Board 4 Logic Drawing D-1035-01 Sheet 4 (top center) and 
Assembly Drawing D-1035-03 


10.14.1 In Maintenance Mode the contents of the 32 bit header are used 
to determine the validity of all internal data paths back to 
computer memory. 


The data words determined by the contents of the header words 
are used as received disk data and transmitted to the host com- 
puter via normal means. 


10.14.2 By varying the contents of the Cylinder and Unit, Sector Head 
Registers, varying data patterns may be used to thoroughly exer- 
cise all formatter logic and data paths. 


-~ 10.14.3 Staples W27 and W28 determine whether or not the header data 
( > will be continuously used as "data" for the number of words to 
= be read as determined by the commanded transfer block length, 
or whether the data will be complemented every other transmission. 


10.14.4 If staple W27 is in place, the contents of the header words will 
be used continuously as data words and the pattern will repeat 
every two words. 


Note: Staple W27 is a vertical run etched onto the printed cir- 
cuit board immediately above decoupling capacitor C85. 


10.14.5 If staple W28 is in place, the header words will be complemented 
after each two words resulting in a four word repeating data 
pattern. 


Note: 1.) The staple W28 common point is immediately above de- 
coupling capacitor C85 and the other point is diago- 
nally to the left at the same height as staple W27 
connection point. 

2.) Staple W27, which is etched onto board, must be cut 
1s staple W28 option is to be selected. 
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10.15 Header Format Staple Selection (Reference Sheet 4 of CDC Board 4 


Logic Drawing D-1035-01, Sheet 4 (right hand side) and CDC Board or, 
4 Assembly Drawing D-1035-03) —. 


10.15.1 The Phoenix 200 Disk Dormatter utilizes two basic header for- | 
Mats, one for the Control Data Corporation family of disk drives © 
and one for Calcomp Disk Drives. 


10.15.2 Header Cylinder Format Staple Selection 


The 32 bit Header Shift Register and associated staples are 
shown on the lower right side of Sheet 4 of Logic Drawing D-1035-01. 


Note: The logic drawing shows the proper staples for the normal 
Control Data Corporation disk drive family. Table 9 below 
shows the required staples for both Control Data Corporation 
and Calcomp Disk Drives. 


10.15.3 Header Cylinder Comparison Enable Count Selection 
A 4 stage counter at location A2 of Board 4 is used to determine 
when the Cylinder Bits of the header are to be compared with the 
current contents of the Cylinder Register during the position 


verification cycle performed by the formatter at the beginning 
of each sector. 


This logic and associated control staples are shown at the upper 
center of Sheet 4 of CDC Board 4 logic drawing D-1035-01. 
—_—* 
Table 9 . 
Header Format Cylinder Staple Selection 


(Reference D-1035-01 Sheet 4, D-1035-03) 


Staple # CDC Configuration Optional Configuration Staple Location 


W7 OUT IN E9 
Ww8 IN OUT E9 
W9 OUT IN E9 
W10 IN OUT E9 
Wil OUT IN E9 
W12 IN OUT E9 
W13 OUT IN E10 
wW14 IN OUT E10 
W15 OUT IN E9 
W16 IN OUT E9 
W17 OUT IN E9 
W18 IN OUT E9 
wW19 IN OUT E10 
wW20 OUT IN E10 
W21 IN OUT E10 
W22 OUT IN E10 
W23 IN OUT E10 
W24 OUT IN E10 
W25 IN OUT E10 
W26 OUT IN E10 
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Note: All staples required for normal CDC configuration are 
etched on board and must be cut if header format is to 


change. | 


10.15.3.1 When the board is configured normally for CDC disk drives, 
the counter is prebiased with a count of @, enabling the 
cylinder comparison to begin during the second header word, 


10.15.3.2 When the board is configured for Calcomp Disk Drive emulation, 
the counter is prebiased with a count of 14g enabling the cyl- 
inder comparison to begin at the beginning of bit 13 of the 
first header word. 


10.15.3.3 The logic drawing shows proper staple selection for the normal 
CDC disk drive configuration. Table 10 below shows proper 


staple selection for both CDC and Calcomp Disk Drive configur- 
ations. | 


Table 10 
Header Cylinder Comparison Enable Count Selection 
(Reference D-1035-01 Sheet 4, D~-1035-03) 


Staple # CDC Configuration Calcomp Configuration Staple Location 


W29 IN IN Immed.Below A2 
W30 IN | IN Immed.Below A2 
W31 IN OUT Immed.Below A2 
W32 IN OUT Immed.Below A2 


10.16 FIFO Memory Storage Capacity Selection (Reference Board 2 Logic 


Drawing D-1033-01, Sheet 5 and Assembly Drawing D-1033-03) 


10.16.1 The Phoenix 200 Formatter may be equipped with 128, 256, or 512 
words of FIFO memory. Standard memory factory FIFO capacity is 
128 words. 


10.16.2 The formatter FIFO storage is provided by two physical memory 
banks, each of which contains half of the storage provided. 


10.16.3 The memory banks are alternately accessed to half the access time 
of one equivalent memory bank. 


10.16.4 Both memory banks are shown on Sheet 5 of the logic drawing wired 
for a full 256 word storage capacity each. 


10.16.5 In actual practice the FIFO memory banks are depopulated when less 
than 512 words of storage are to be utilized, and jumper wires are 
added from the data outputs of last used memory elements to the 
output of pin of the last corresponding memory element location in 
the matrix. 
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10.16.6 Table 11 shows the components required for 128 and 256 memory 
storage capacity options while Table 12 shows the required 
jumper wires for these capacities. 


Caution: The FIFO Request Delay Selection Logic must also be 
changed anytime that the FIFO memory capacity is 
changed. See Section 10.17. 


Table 11 


FIFO Memory Elements Required for 128 AND 256 Word Capacities 
(Reference Board 2 Logic Drawing D-1033-01 Sheet 5 and 
Assembly Drawing D-1033-03) 


U87 
U98 
U199 
U121 


Memory Bank 1 
U92 
U193 
U114 
U126 


2.) Memory Elements Required For 256 Word Storage Capacit —_ 
memory Bank @ So 


'U87,U88 
U98 ,U99 
U199,U119 
U121,U122 


Memory Bank 1 
U92,U93 


U193,U194 
U114,0115 
U126,U127 


Note: The basis memory element is a 64 x 4 FIFO MOS memory 
device. 
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Table 12 


Jumper Wire Connections Required for 128 & 256 Word Memories 


(Reference Board 2 Logic Drawing D-1033-01 Sheet 5 and 


Assembly Drawing D-1033-03) 


Memory Bank § Required Jumpers 
128 Word 


Data Bit 
Number 


10 

1l 
R (8-11) 
SO (8-11) 

12 

13 

14 

15 
R(12-15) 
SO (12-15) 


U122-04 
U122-05 
U122-06 
U122-07 
U122-03 
U122-02 
U110-04 
U110-05 
U110-06 
U110-07 
U110-03 
GL10-02 
J99-04 
U99-05 
U99-06 
U99-07 
U99-03 
U99-02 
U88-04 
U88-05 
U88-06 
U88-07 
U88-03 
U88-02 


Origin Point 


Memory Bank 1 Required Jumpers 
128 Word 


Data Bit 
Number 


U127-04 
U127-05 
U127-06 
U127-07 
U127-03 
U127-02 
U115-04 
U115-05 
U115-06 
U115-07 
U115-03 
U115-02 
U104-04 
U104-05 


Origin Point 
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256 Word 


U123-04 
U1L23-05 
U123-06 
U1L23-07 
U123-03 
U123-02 
U111-04 
U111-05 
U111-06 
U111-07 
U111-93 
U111-02 
U100-04 
U100-05 
U100-06 
U100-07 
U100-03 
U100-02 

U89-04 

U89-05 

U89-06 

U89-07 

U89-03 

U89-02 


Origin Point 


256 Word 


U128-04 
U128-05 
U128-06 
U128-07 
U128-03 
U128-02 
U116-04 
U116-05 
U116-06 
U116-07 
U116-03 
U116-02 
U105-04 
U105-05 


Origin Point 


Destination 


Point 


U124-13 
U124-12 
U124-11 
U124-10 
U124-14 
U124-15 
U112-13 
U112-12 
U112-11 
U112-10 
U112-14 
U112-15 
U101-13 
U101-12 
U101-11 
U101-10 
U101-14 
U101-15 

U90-13 

U90-12 

U90-11 

U90-10 

U90-14 

U90-15 


Destination 


Point 


U129-13 
U129-12 
U129-11 
U129-10 
U129-14 
U129-15 
U117-13 
U117-12 
U117-11 
U117-10 
U117-14 
U117-15 
U106-13 
U106-12 


10.17 


10.17.1 


10.17.2 
10.17.3 


10.17.4 


10.17.5 


10.17.6 


Table 12 


Memory Bank 1 Required Jumpers (Cont'd) 


Data Bit 128 Word 256 Word Destination 
Number Origin Point Origin Point Point 
10 U104-06 U105-06 U106-11 
11 U104-07 U105-07 U106-10 
R(8-11) U104-03 U105-03 U106-14 
SO (8-11) U104-02 U105-02 U106-15 
12 U93-04 U94-04 U95-13 
13 U93-05 U94-05 ~ U95-12 
14 U93-06 U94-06 U95-11 
15 U93-07 U94-07 U95-10 
R(12-15) U93-03 Uu94-03 U95-14 
SO (12-15) U93-02 U95-15 


U94-02 


FIFO Memory Request Delay Selection (Reference Board 2 Logic Drawing 


D-1033-01, Sheet 4 (bottom right hand corner and Assembly Drawing 
D-1033-03) 


When a word is entered into the FIFO memories contained in the 
formatter the data word has to "fall through" all 64XN locations 
of the memory before it can be accessed and retrieved from the 
memory. a 


The amount of time to "fall through" the memory elements is a 
direct function of how large the memory is and how many FIFO 
elements the data has to serially fall through. ee 


When a data word is entered into a FIFO memory, no formatter action 
can be taken on such word until the word is available for access 
after fall through time has elapsed. 


All requests for formatter direct memory access based upon FIFO 
data word entry are delayed by a time equal to the data FIFO mem- 
ory "fall through: time by the logic shown on Sheet 4 prior to 
being used by the formatter. 


This is accomplished by entering a bit into the delay logic when 
data is entered into or retrieved from the FIFO memory. This bit 

is then shifted through the required number of stages at a known 
Clock frequency. When the delayed request signal appedrs at the 
selected output point of the delay logic, it can be safely used 

to cause a DMA transfer operation to load or access the FIFO memory. 


Staples W44, W45, and W46 adjust the request delay to 128, 256 or 
512 word memory capacities respectively and only one of these 
staples must be inserted at any one time. Table 13 shows the stapl 
locations as well as the associated memory capacities. | 


se OG & 


10.18 


10.18.1 


10.18.2 


10.18.3 


10.18.4 


Table 13 


FIFO Memory "Fall Through" Request Delay Selection 


(Reference Board 2 Logic Drawing D-1033-01 
Sheet 2 and Assembly Drawing D-1033-03) 


FIFO Memory Capacity Staple Required Staple Location 
128 | w44 Inmed.Below A1-06 
256 w45 Immed.Below A1-07 
512 W46 Inmed.Below Al-08 


Note: W44 is etched onto the etch side of the printed 
circuit board and must be cut if W45 or W46 are 
to be inserted. 


Pack Change Seek Interrupt Selection (Reference Board 2 Logic Draw- 
ing D-1033-0l1 Sheet 3 (bottom left of page) and Assembly Drawing 
D-1033-03) 

Whenever a disk drive is powered down and then up by an operator 


the transition is detected by the disk controller and the "Pack 
Change" Status bit is set in the Disk Status Register. 


If staple W28 is inserted in board 2 of the formatter the transi- 
tion can also generate a Seek Done Interrupt to flag the host 
computer of the occurrence of the change in the disk drive status. 


The Pack Change Interrupt is normally not enabled at the factory 
(W28 is removed) 


Staple W28 connection points are immediately below and to the 
left and right of U50-01 and U50-02 respectively. 
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10.19 Optional Data Port Interface Selection 


10.19.1 


10.19.2 


General | car 


ee 


The data bus of the Phoenix 200 Formatter may be uniquely 
isolated from the control bus via staples. This permits 
the user to utilize his computer to control and initiate 
data transfers between the selected disk drive(s) and user 
external equipment physically connected to the Optional 
Data Port Connector located on Board 2 of the formatter. 


The following paragraphs of this section are devoted to de- 
fining all of the staple changes required to put the for- 
matter in the Optional Data Port Configuration. 


Reguired Data Bus Modifications (Reference Board 2 Logic Draw- 


ing D-1033-01 Sheet 1 and Assembly Drawing D-1033-03) 


10.19.2.1 Data Bus Transceiver Insertion 


10.19.2.1. 


1 The Optional Data Port Interface Logic is shown on the 
extreme right of Sheet 1 and is comprised of components 
U130, U118, U107 and U96. 


10.19.2.1.2 The transceiver receiver outputs (D#H-D15H) are hard- 


LOR 19s 2a da 


10.19.2.1. 


10.19.2621 


wired to the input of the 2=1 data multiplexer and latch 
shown on the extreme left of Sheet l. 


3 DMA write data and disk read data are multiplexed and * 
latched by the 74298's shown on extreme left of Sheet 1 Sw 
prior to being written into one of the two formatter : 

FIFO memories. 


4 To prevent noise from entering the formatter through the 
unused transceivers in normal formatter configurations, 
the transceivers U130, U118, U107 and U96 are not nor- 
mally provided. 


-4 Transceivers U130, U118, U107 and U96 must be physically 
inserted into board 2 of the formatter for the Optional 
Data Port Configuration. 


10.19.2.2 Isolation of Control Bus and Optional Data Port Input Buses 
10.19.2.2.1 With the Optional Data Port Transceivers in place, incom- 


ing data from the Optional Data Port Interface and host 
computer are both connected to same input of the data 
multiplexer and latch shown on the extrmem left of sheet l. 


10.19.2.2.2 To isolate the incoming computer and Optional Data Port 


data, staples W12-W27 must be removed. 


Note: 1.) All of these staples are etched onto the 
printed circuit board and must be carefully 
cut with an XACTO knife. 
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2.) Staples wW14, W15 and W16 are horizontal 
staples located immediately below U86. 


3.) All other staples (W17-W27) are physically 
located immediately below U120. (Staples 
run vertically in two rows.) 


10.19.2.2.3 Isolation of Outgoing Data from Internal Bus 


P0519 32.2535) 


1061962624332 


LO, 19. 252.3%3 


10.19.2.2.4.1 


10.19.2.2.4.2 


To prevent data being sent to the Optional Data Port Inter- 
face (during any Read operation) from being gated onto the 
internal formatter bus staple W5 must be removed. 


Staple W5 is etched onto the printed circuit board and must 
be carefully cut. 


Staple W5 is the second vertical staple from the left of 
the lower row of staples occupying area directly above 


In order to enable the DMRDSTBL Signal from the Optional 
Data Port tc enable data to be gated onto the Optional 
Data Port Interface, two staples must be removed and two 
more must be added as follows. 


Staple Removals 


Staple Number Location 
W6 Vertical staple above U65-16 
Ww9 Vertical staple below U66-02 


Note: W6 and W9 are etched onto the printed circuit 


10.19.2.2.4.3 


board and must be cut carefully. 


Staple Additions 


Staple Number | Location 
W7 Vertical staple above U65-13 
W8 Vertical staple above U65-14 


10.19.2.2.5 Clocking of Optional Data Port Data into Formatter Latch 


10.19.2.2.5.1 
LOS 19.2626 562 


1051952625523 


Optional Data Port Interface data during Write operations 
is strobed into the 74298 latches prior to being written 
into one of the two formatter FIFO memories. 


In order to allow the Optional Data Port DMLDSTB Signal 
to clock the data into the latches, staple W10 must be 
removed and staple W1ll must be inserted. 


Staple W10 is etched onto the printed circuit board and 


is located below U47. This staple runs horizontally be- 
low U47-05 to U47-07. 
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10.19.2.2.5.4 Staple W1l is located below U47 and is to run horizon- 
tally from connection points approximately at U47-01 
and U47-03. 


LO, 19%.242<6 Gating of Optional Data Port DMACK Signal to DMA Request 
Logic (Reference Board 2 Logic Drawing D-1033-01 Sheet 4 


(top center of sheet) and Assembly Drawing D-1033-03) 


10.19.2.2.6.1 The Optional Data Port Interface Signal DMACK must be 
: gated into the formatter DMA Request Logic shown on 
Sheet 4 in lieu of the normal computer supplied DMA 
acknowledge signal. 


10.19.2.2.6.2 This is accomplished by removing staple W39 and insert-~ 
| | ing staple W38. | 7 


10.19.2.2.6.3 Staple W39 is a horizontal staple located below U60 and 
running approximately from U60-07. 


10.19.2.2.6.4 Staple W38 should be located ae to the left of 
the original W39 staple. 


10.19.2.2.7 Gating of Optional Data, Port Overflow Signal 


(Reference Board 2 Logic Drawing D-1033-01, sheet 4 
(left center of sheet) and Assembly Drawing D-1033-03) 


10.19.2.2.7.1 The Optional Data Port Word Count Overflow Signal WCROVFL -_ 
is enabled for internal formatter use by inserting staple aw 
W37 into Board 2. 


10.19.2.2.7.2 Staple W37 is vertically installed between points immedi- 
ately to the left of U119. 


10.19.2.2.8 Disabling of Normal DMA Word Count Overflow Signal 


(Reference Board 1 Logic Drawing D1032-01, Sheet 1 and 
Assembly Drawing D1032-04) 


10.19.2.2.8.1 The normal DMA Word Count Register Overflow Signal 
| (WCROVH) generated on the Phoenix 211 Interface ,Board 
must be disabled when using the Optional Data Port Inter- 
face, since it is to be supplied by user external equip- 
ment. : 


10.19.2.2.8.2 This is accomplished by physically removing staple Wl 
shown on the top center of sheet 1 of Board 1 Logic 
Drawing D1032-0l. | 


=10.19.2.2.8.3 (Reference Board 1 Assembly Drawing D1032-04) Staple Wl 
is a vertical staple etched onto the printed circuit 
board on the component side, immediately to the left of 
component F9 and must be carefully cut. 
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10.19.2.2.9 D 
10.19.2.2.9.1 
10.19.2.2.9.2 
10.19.2.2.9.3 
10.19.2.2.10 


TO.19% 202.1051. 


10.19.2.2.10.2 


10.19.2.2.10.3 


10.19.2.2.11 
10.19.2.2.11.1 


LO 419. 26204122 


LO.19%262e1123 


isabling of Normal DMA DMDATIL Signal (Reference Board 1 


Logic Drawing D1032-01, Sheet 1 and Assembly Drawing 
D1032-04). 


The normal DMA Input Data Signal (DMDATIL) generated on 
the Phoenix 211 Interface Board must be disabled when 
using the Optional Data Port Interface. 


This is accomplished by physically removing staple W2 
shown on the center of Sheet 1 of Board 1 Logic Drawing 
D1032-01. 


(Reference Board 1 Assembly Drawing D1032-04) Staple W2 
is horizontal staple located immediately below and con- 
nected to pin 4 of component G8. 


Disabling of Formatter DMA Request Signal (DMRL) To 211 


Interface Board, (Reference Board 1 Logic Drawing D1032-01, 
Sheet 1 and Assembly Drawing D1032-04) 


The normal DMA Request Signal generated by the formatter 
(DMRL) must be inhibited from making DMA requests to the 
Phoenix 211 Interface Board when the Optional Data Port 

Interface is used. 


This is physically accomplished by removing staple W3 
shown on the top right side of sheet 1 of Board 1 Logic 
Drawing D1032-01. 


(Reference Board 1 Assembly Drawing D1032-04) Staple W3 
is a horizontal staple physically etched onto the etch 
Side of the printed circuit board, immediately above 
and connected to pin 5 of mini component J8B. (left 
most mini dip at location J8). The staple can be read- 
ily removed by carefully cutting the etch on the com- 
ponent side of the board connecting J8B-04 to the feed 
through pad immediately above J8B-04. 


Disabling of Formatter DMA Directional Signal(DMDIRL) to 
211 Interface Board (Reference Board 1 Logic Drawing 
D1032-01 Sheet 1 and Assembly Drawing D1032-04) 


The normal DMA Direction Definition Signal(DMDIRL) gen- 
erated by the formatter to the 211 Interface Board must 
be disabled when the Optional Data Port Interface is used. 


This is physically accomplished by cutting the etch con- 
necting the DMDIR driver output to the associated 01 
connector pin as shown on the top of sheet 1 of Board 1 
Logic Drawing D1032-01. 


(Reference Board 1 Assembly Drawing D1032-04) The etch 
should be carefully cut on the component side of the 
printed circuit board immediately above Pin 5 of mini 
component J8A. (rightmost mini dip at location J8) 
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10.19.2.2.12 Disabling of Formatter Data Onto Data Bus to 211 Interface 
Board (Reference Board 1 Logic Drawing D1032-01, Sheet 1 
and Assembly Drawing D1032-04) 


10.19.2.2.12.1 The formatter must be ignipieed from putting DMA data 
onto the data bus to the 211 Interface Board when the 
Optional Data Port Interface is used. 


10.19.2.2.12.2 This is physically accomplished by cutting the etch 
: a connecting the DMDATIL bus gating signal to Pin 1 of 
the bus control gate E2 as shown on the bottom left of 
Sheet 1 of Logic Drawing D1032-01, and then adding a 
Jumper wire connecting E2-01 to E2-02. 


10.19.2.2.12.3 (Reference Board 1 Assembly Drawing D1032-04) The etch 
should be carefully cut on the etch side of the printed 
circuit board at Pin 1 of E2. A jumper wire should then 
be added on the etch side of the board connecting E2-01 
to E2-02. | 


10.19.2.2.13 Termination Removal When Autoswitch Board Used (Reference 
: Board 1 Logic Drawing D1032-01, Sheet 1 and Assembly Draw- 
ing D1032-04) Deere, 
10.19.2.2.13.1 When the Autoswitch Board is used in conjunction with 
the Optional Data Port Interface the 211 Interface Board 
is physically connected to both Board 1 of the formatter 
and the Computer Port Connector of the Autoswitch. ee 


10.19.2.2.13.2 To facilitate checkout of all ports of the Autoswitch, 
the normal termination resistors shown for the Jl 21l 
Interface connector Board 1, on Sheet 1 Logic Drawings 
are physically removed from Board l. 


10.19.2.2.13.3 In this configuration the Autoswitch provides the proper 
| termination for the 211 Interface Signals. 


10.20 Abort Inhihit on Cylinder Header Error Parameter Selection (Ref- 
erence Board 1 Logic Boones D1032-01, Sheet 2 and Assembly Draw- 
ing D1032-04) 


10.20 The Phoenix 211 Disk Controller will normally abort any opera- 
tion in process upon detection of any error condition. 


10.20.1 The user may optionally prevent the disk controller from abort- 
ing any operation in process whenever a cylinder header error 
is detected by removing staple W33, as shown on right center 
of Sheet 2 of Board 1 Logic Drawing D1032-01. 


10.20.2 (Reference Board 1 Assembly Drawing D1032-04) Staple W33 is a 
horizontally oriented staple permanently etched onto the etch 
side of the printed circuit board, immediately below and con- 
nected to Pin 5 of component C3. 


10.20.3 Staple W33 should be removed by carefully cutting the run on 
the etch side of the printed circuit board connecting C3-05 
to the feed thru pad beneath C3-07. 
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10.21 Abort Inhibit on Sector Header Error Parameter Selection 
(Reference Board 1 Logic Drawing D1032-01, Sheet 2, and 
ony Drawing D1032-04) | 


10.21.1 The user may optionally prevent the disk controller from abort- 
ing any operation in process whenever a Sector Header Error is 
detected. 


10.21.1 This is accomplished by physically removing staple W20 as shown 
on the bottom center of Sheet 2 of Logic Drawing D1032-01. 


10.21.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W20 is 
a vertical staple on the component side of the printed cir- 
cuit board connecting Pin 5 of component D3 to the feed 
thru located immediately below D3-05, and should be carefully 
cut. 


10.22 Abort Inhibit on CRC Error Parameter Selection (Reference Board 1 
Logic Drawing D1032-01, Sheet 2 and Assembly Drawing D1032-04) 


10.22.1 The user may optionally prevent the disk controller from abort- 
ing any operation in process whenever a CRC Error is detected. 


10.22.2 This is accomplished by removing staple W32 as shown on lower 
right center of Sheet 2 of Board 1 Logic Drawing D1032-0l1. 


10.22.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W32 
is a permanently etched staple on the etch side of the printed 
circuit board connected to Pin 2 of C3 and running horizon- 
a tally to the left of and below C3 to a point below and to the 
( left of C3-0l. 


This staple should be removed by carfully cutting the run on 
the etch side of the printed circuit board. 


10.23 Abort Inhibit On Sector Write Protect Error Parameter Selection 
(Reference Board 1 Logic Drawing D1032-01 Sheet 2 and Assembly 
Drawing D1032-04) 


10.23.1 The user may optionally prevent the disk controller from abort- 
ing any operation in process whenever a Sector Write Protect 
Error is detected. 


10.23.2 This is accomplished by physically removing Staple W31 as 
shown on the lower right center of Sheet 2 of Board 1 Logic 
Drawing D1032-01. 


10.23.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W3l is per- 
manently etched onto the etch side of the printed circuit board 
and runs horizontally to connect feed thru pads located directly 
above C3-1ll and C3-09. 


The run should be carefully cut on the etch side of the printed 
circuit board. 
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10.24 Abort Inhibit on Data Late Error Parameter Selection (Reference 
Board 1 Logic Drawing D1032-01 Sheet 2, and Assembly Drawing 
D1032-04) 


10.24.1 The user may optionally prevent the disk controller from abort- 
ing any operation in process whenever a Data Late Error is de- 
tected. 7 | | 


10.24.2 This is accomplished by physically removing staple W30 as 
| shown on the lower right center of Sheet 2 of Board 1 Logic 
Drawing D1032-01. | 


10.24.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W30 is 
permanently etched onto the etch side of the printed circuit 
board and runs horizontally to connect feed thru pads located 
directly above B3-14 and B3-12. 


The run should be carefully cut on the etch side of the printed 
circuit board. 
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PHOENIX 211 9-SLOT SYSTEMS UNIT BOARD PLACEMENT CHART 


SLOT 

NO. 

A | B C D | E F 

ie UNIBUS IN SPC SLOT (QUAD) 

2 SPC SLOT (HEX) 

3 SPC SLOT (HEX) 

4 SPC SLOT (PHOENIX 214 INTERFACE BOARD*) 

5. UNIBUS OUT OR TERMINATOR SPC SLOT (QUAD) 


6. | PHOENIX 211 BOARD NO. 
Ie PHOENIX 211 BOARD NO. 


8. | | PHOENIX 211 BOARD NC. 


9. | PHOENIX 211 BOARD NO. 4 


PHOENIX 9-SLOT CHASSIS 
LEFT SIDE VIEW 
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1.0 Introduction 


cs 

(— The Phoenix 211 Disk Controller is a high performance, cost 
effective disk controller which will enable any PDP11l computer 
user to access up to 1.2 billion bytes of on-line storage. 


The Phoenix 211 Disk Controller is a new generation disk controller 
employing microprocessor technology to enable improved performance 
at lower cost. The controller can be connected to up to four 

disk drives of the new "storage module" generation offered by 
Control Data Corp. ,Calcomp and other manufacturers. 


Two versions of the disk controller are currently available, 
the standard 211 model, and the Phoenix 215 Controller with 
Command Queue Capability. The standard Phoenix 211 Disk Con- 
troller is used under direct user program control, while the 
Command Queue equipped 215 unit is controlled by a additional 
microprocessor which automatically queues commands for up to 
four disk drives and performs all of the seek overlapping and 
data transfer initiation functions normally performed by a user 
operating system. | 


This manual is dedicated to defining the programming interface 
to the standard Phoenix 211 Disk Controller in terms of the 
capabilities provided and how they can be best utilized. 


The programming interface to the Phoenix 211 Command Queue 
Disk Controller is covered in a separate supplement to this man- 


C ual. 


2.0 Overview 


This section presents a overview of the controller programming 
interface and general capabilites. 


2.1 Program Visible Registers (Loadable and Readable) 


Register Description Standard Bus Address 
DCSR CONTROL AND STATUS 164000 
DUSH UNIT, SECTOR, HEAD ' 164002 
DCAR BUS ADDRESS REGISTER 164004 
DWCNT WORD COUNT 164006 
DCYL CYLINDER ADDRESS 164010 
DSTAT DISK STATUS REGISTER 164012 
DERR ERROR REGISTER 164014 


Note: Base Bus Register Address is Strappable 


Standard Interrupt Vector Address Assignment : 2709-2728 (Strappable) 


Interrupt Priority: Level 5 (Strappable) 
Number of 16 Bit Words Per Sector: 256 Standard - others available 
Number of Sectors Per Track: 32 standard - others available 


Disk Sector Addressing: Absolute Contiguous or optionally 
— inter laced 


Direct Memory Access Burst Duration ("Throttle") Control = 8 
Strappable from 1 to 256 words 


Number of Temporary Data Storage Buffers: Two 


Temporary Data Storage Buffer Capacity: 128 words standard 
(Selectable to 512 in increments of 128) 


Disk Unit Switching Time Latency: Zero* 


*Separate sector counter is maintained for each disk drive 


Disk Data Transfer Initiate Latency From Seek Done Interrupt: 
1200 us Max. ** 


** Rotational position sensing is utilized. Seek done interrupt 
occurs when drive is on cylinder and 1200 psec before 
selected sector. (Latency time is selectable) 


Data Transfer Length: 1 to 65,556 words 


Data transfer length controller by Word Count Register. 
Data Transfer may cross sector, surface and cylinder boun- 
daries 


Seek Control: Direct & implicit 


All data transfer instructions contain an implicit seek 
command. 


Functional Controller Commands 


1. Seek 

2. Read 

3. Write 

4. Format 

5. Recalibrate 
6. Fault Clear 


fT NR 
‘\ 


ary 


2.18 


2.19 


7. System Clear 

8. Read Header, Data, and CRC 

9. Read Data, Ignore Position Verification Check 
10. Write Header, Data, CRC 

11. Write Over Write Protected Sector 

12. Compare Disk Data, Memory Data 

13. Port Release (Dual Port Disk Drives Only) 


Simultaneous Seek Implementation 


1. Supports true parallel simultaneous seek operations 

2. Separate "seeking" and "seek done" status bits are provided 
for each drive. 

3. Interrupt is generated at completion of seek only function. 

4. Identity of disk drive terminating seek is presented to user 
as a word index. | 


Position Verification Technique 


1. Uses separate header preamble for each sector. 

2. Header contains sector, head, and cylinder positioning data 

3. Header Words are followed by a header CRC value word 

4. Header preamble automatically is checked 100% before any data 
transfer takes place on any accessed sector. 


Disk Formatting Technique 


1. Sector preamble header and header CRC words are generated 
once by Format program. 

2. Once a disk pack has been formatted it is not normally 
formatted again for the life of the medium 


Data Integrity Verification Technigue 


1. A CRC value is computed by controller during each write 
operation based upon actual data content written onto 
each sector 

2. Computed CRC value is automatically appended to the end of 
each sector data field by controller 

3. During read operations controller automatically recomputes 
the CRC value based on actual data read and compares re- 
sultant value with the reference value read from the disk 

4. User may alternatively perform a actual data comparison with 
data written on disk and reference data contained in memory 
uSing a standard controller command. 


Soft Error Recovery Technique 


Recommended drive manufacturer's Retry Algorithem based on 
high resolution programmed offsets of both the head cylinder 
position and data strobe timing 


- 
Ms 


2.20 Control Technique: Programmable special purpose microprocessor 


2.21 Fault Isolation Capability | ‘ 


Can isolate fault to either disk drive or controller using 
self test mode to check integrity of the disk controller 
independently of the disk drive. 


3.0 REGISTER ASSIGNMENTS -- SMD/PDP11 CONTROLLER 


ie 
(3.1. conrron anp sTaTus REGISTER 


Bel. : FORMAT: 
| ERROR laconds ae ig | 
SUM. age Shae DSL | SV+ {| SV- ar COMMAND |GO 
ReEIUeES 
43 2 1 0 


3.1.2 FORMAT EXPLANATION: 


BIT NAME FUNCTION 


0 GO (R/W) Starts the cammand specified by bits 1-4. Clears Formatter 
Ready. The command will not start until GO is set. This: 
bit will always read as a logic 9. 


1-4 COMMAND (R/W) Specifies what function is to be performed per the 
Fy - F. following: a . 
Detailed definitions of each conmand’ function performed 
are given in section 4.0. 
F3 Fo Fi Fo COMMAND 
0 0 0 0 SYSTEM CLEAR 
7 0 0 0 1 SEEK ONLY 
0 oOo 1 0 NORMAL READ 
0 0 1 1 NORMAL WRITE 
0 1 Q 0 FORMAT 
0 1 0 1 READ Header, Data, and CRC Word 
0 1 1 0 WRITE Header, Data, and CRC Word 
0 1 1 1 READ Data, Ignoring Header Check 
1 0 0 0 WRITE OVER WRITE PROTECTED SECTOR 
1 0 0 1 Drive FAULT Clear 
1 0 1 0 RECALIBRATE (RTZ) 
1 0 1 J Write Check Disk Data 
1 1 0 0 Port Release 
1 1 0 1 Read No Strip (Special Option) 
1 1 1 0 Port Request (Calcomp Disk Drives Only) 
1 1 uf lL “NOP 


CONTROL AND STATUS REGISTER EXPLANATION CONTINUED 


BIT NAME FUNCTION | ae, 
MULTI This bit is used to request access to a 211 formatter 7 
5 CPU REQUEST equipped with the multiple cpu option. In 211's without 
(R/W) this option this bit is always a egerg. 
6 INTERRUPT ENABLE Allows Interrupts to occur if set toa 'l'. 
(R/W) 
7 -  FORMATTER READY Specifies that the Controller is ready to 
(READ ONLY) accept a new command. 
8 SV- (R/W) Servo Offset Minus. When this bit is true the 
drive head is offset from the normal on cylinder 
position away from the spindle (Read Error 
Recovery). 
9 SV+ (R/W) Servo Offset Plus. When this bit is true the 
drive head is offset from the normal on 
cylinder position towards the spindle. (Read 
Error Recovery). 

10 DSL (R/W) Data Strobe Late. When this bit is true the 
disk drive will strobe data at a time later 
than optimum. When false, normal strobe timing 
will be returned. (Error Recovery). 

11 DSE (R/W) Data Strobe Early. When this bit is true the ae 
disk drive will strobe data at a time earlier Ss 
than optimum. When false, normal strobe 
timing will be returned. (Error Recovery). 


12-13 MEMORY EXTENSION Upper extension bits of the Buss Address Re- 
(R/W) gister. Set under program control or incre- 
mented when an overflow of the Bus Address 
Register occurs. 


14 SEEK INHIBIT Inhibits the implied seek during a Read or 
(R/W) Write Command. 
15 ERROR SUMMARY 'OR' condition of all error conditions in the 


Phoenix 211 SMD Controller System. 


3.2 UNIT-SECTOR-HEAD REGISTER 164002 * 


©€ 3.2.1 Format | 


q a 
dette \ 


fit ot ee 1 HEAD | | | sieht | | 
if 13 12 1i a7 5 32 TO 


15 109 8 7 6 5 


3.2.2 Format Explanation 


BIT NAME FUNCTION 


0-6 SECTOR O-SECTOR 6 l. Selects the initial sector to be 
(R/W) written or read. (Standard format = 
32 sectors/track for CDC Storage Module 
Disk Drives. 
2. Sectox field value is incremented by 
controller at the end of each sector 
during a data transfer operation. 


3. When the last sector of a track is 
reached, sector counter overflows and 
causes incrementation of head field. 


4. A separate sector counter is maintained 
for each disk drive connected to the 
controller to minimize disk latency 
associated with unit switching. There 

a is no disk latency time associated with 
C unit switching in the Phoenix 211 Disk 
Controller. 


| Typically unit switching latency is 4 
' revolution to allow a single sector 
counter to be resynchronized with the 
index pulse of the newly selected disk 
drive. 


7-11 HEAD (R/W) 1. Selects the initial Head (Surface) to be 
written or read. 


2. Is incremented once for each overflow 
of the sector counter. 


3. When the last surface on the current 
cylinder is processed, the head counter 
overflows and increments the Cylinder 
Register. 


4. Incrementation of the Cylinder Register 
automatically initiates a seek to the 
cylinder specified by the new contents 
of the Cylinder Register. 


* Typical - See Configuration Chart for Address used in your controller 


A REE I ere are nS yt eg STEREO pues os ae 


12-13 UNIT NUMBER (R/W) 1. Selects the desired logical disk unit 
on which an operation is to be performed. 


2. Controller can interface to a maximum of Nw 
four disk drives. 


3. Disk drive unit numbers can be assigned 
logically with the plug in elements 
supplied by the manufacturer with no re- 
cabling required. 


14-15 NOT USED l. Always Zeros. 
(READ ONLY) 


3.3 BUSS ADDRESS REGISTER 164004 


3.3.1 Format 


BUSS ADDRESS 


15 14 13 12 11109 8 7 6 5 4 3 2 21 «0 


3.3.2 Format Explanation 


BIT NAME FUNCTION 
0-15 BAO-BA1L5 | 1. Loaded by the program to specify the 
(READ/WRITE) starting memory address of a transfer. = 
The BA register is incremented by two fs 
after each transfer of a word to or from ~~ 
memory. 


2. Overflow of Bus Address Register incre- 
ments memory extension field (Bits 12 & 13) 
of Control and Status Register. 
3.4 WORD COUNT REGISTER 164006 


3.4.1 Format 


WORD COUNT | 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 21 =90 


3.4.2 Format Explanation 


BIT NAME FUNCTION 
0-15 WCO-WC15 1. Set by the program to specify the number 
(READ/WRITE) of words to be transferred in 2's com- 


plement form. The WC Register is in- 
cremented once for each word trans- 


ferred to or from memory. 


Zé 


Overflow of Word Count Register termi- 
nates all word transfers to or from memory. 


3.5 CYLINDER ADDRESS REGISTER 164010 


3.5.1 Format 


o | ol o}o] of o 
15 


14 #1 12 U 10 9 8 


3.5.2 Format Explanation 


BIT NAME 
0-9 CAO-CA1L5 1 
(READ/WRITE) 
2. 
3. 
4, 
10-15 NOT USED 
(READ ONLY) —o.. 


YLINDER ADDRESS 
6 5 4 3 2 1 =O 


FUNCTION 


Selected by the program to specify the 
initial cylinder on which a data trans- 
fer will take place. 


Is incremented by the overflow of the 
Head Counter. 


A seek is initiated at each incrementa- 
tion to the cylinder specified by the 
new contents of the Cylinder Address 
Register. 


Incrementation of the Cylinder Address 
register beyond the last physical cy- 
linder available on the disk will gener- 
ate an Overrun Error and set bit 03 on 
the Error Register. 


Always Zeros. 


* 
3.6 DISK STATUS REGISTER 164012 (Read _ Only) 


3.6.1 Format 


Drive N Drive N 


Seeking Seek Done 
15 14 13 12 fll 10 0 


SK 
[eH ECAP ee 


DISK DRIVE READ 

DISK BUSY PORT STATUS 
DISK WRITE PROTECT 
STATUS CHANGE___ 


DRIVE 3 SEEKING 


DRIVE 2 SEEKING 


ene ona 


DRIVE 0 SEEKING ____ 


ee OD Neo ek POE Rete: BON ERIE PE CENT Fe | GOERS 6 Bo eyo. 


4 
EME ree atine Atte 3 GOERS es } 


DRIVE 1 SEEKING 
: 


= "8 emt 9 wom ON ree an ine FO ns 8. CREEL SERRE, Crew EEEPNITET REE < que EENnap rena, 


SEEK DONE eee , — 
(CDC) DRIVE CONNECTED STATUS/(CALCOMP) PORT _ | aa 
REQUEST STATUS ; | 
DRIVE 3 SEEK DONE__.... ee Bo al 


te ¢ 
DRIVE 2 SEEK DONE = ee _ ne 
DRIVE 1 SEEK DONE. a Sicpeled, “Saceey exthaueces oie = ee ‘ » ; 


DRIVE: OU SEEK DONG acs ese ret, ce Sides Gee ae 


t 
SEEK DONE INTERRUPT DISK DRIVE IDENT eee ree 


3.6.2 Format Explanation 


BIT NAME FUNCTION/EXPLANATION 

O-1 Seek Done Interrupt 1. The contents of this field identifies 
Drive Identification the Logical disk drive generating a 
Field seek done interrupt. A seek done in- 


terrupt is generated whenever any one 
of the three seek done interrupt condi- 
tions occurs and the interrupt enable 
bit (06) of the Control and Status Reg- 
ister is set. 


The seek done interrupt conditions are 
defined in the Seek Done Interrupt Flag 
section. 


*Typical - See Configuration Chart for Address of your controller 
10 


Disk Status Register Explanation Continued 


‘CIT NAME 
2. 
02-05 Seek Done Drive. lL. 
Status Bits 
2 @ 


FUNCTION/EXPLANATION 


Whenever a seek done interrupt is generated 
bit 07 of the Disk Status Register will be 
set. 


Note: The Phoenix 211 Disk Controller util- 
izes Rotational Positioning Sensing (RPS) to 
maximize total system throughput. A Seek 
Done Interrupt is normally generated when the 
disk head is both on cylinder and on sector 
(2 sectors before specified target sector) 


A seek done status bit is provided for each 
of the four disk drives serviced by the con- 
troller. 


The seek done status bit for a given disk 
drive will be set whenever any one of the 
three seek interrupt conditions are detected 
by the controller for the associated disk 
drive. 


When the Seek Done Status is set the corres- 
ponding Seeking Status bit for the associated 
disk drive is automatically reset by the con- 
troller. 


The Seek Done status bits are mutually exclu- 
Sive in that only one seek done status bit 


will ever be set any any one time. 


The Seek Done status bit, once set will remain 
set until the associated disk drive is selec- 
ted by loading the corresponding disk drive 
unit number into the Unit, Sector, Head Regis- 
ter and issuing any command to the disk con- 
troller. 


CAUTION: Every Seek Done Status Bit must be 


serviced by clearing the associated seek done 
status flag per the above procedure. 


No additional seek done status bits will be 


enerated by the disk controller as long as 
any seek done status bit 1s set. 


ao, ek, 


Disk Status Register Explanation Continued 


BI 


Ear 


NAME 


FUNCT ION/EXPLANAT ION 


Rotational Position Sensing 
The Phoenix 211 Disk Controller normally 


utilizes rotational position sensing to 
maximize total system throughput. 


In this technique both cylinder and sector 
head positions are combined to generate the 
"Seek Done'' signal. A disk drive head 

must be both on the desired cylinder and over 
the "target'' sector where the operation is 

to begin before the seek done signal and 
resulting interrupt are generated. 


Sector Look-A-Head 

In order to provide the programmer with ample 
time to set up the disk controller with 
parameters for the data transfer to be per- 
formed after receipt of a Seek Done Interrupt, 

a programmable sector look-ahead feature 

1s incorporated to generate the on sector 

Signal one, two, or some other predetermined  ~ 
number of sectors before the actual physical \ / 
sector on which the transfer is to be initi- 
ated. (Standard look-ahead factory setting 

is 2 sectors 1200 usec.) 


Rotational Position Sensing Programming 


Considerations 

a. Rotational Position Sensing is intended 
for use in a multi drive system where 
disk latency is to be minimized by 
overlapping seeks under direct program 
control. 


b. The target sector must be specified at 
the time that each overlapped seek is to 
be initiated. This requirement is satis- 
fied by loading the Unit, Sector, Head 


12 


Disk Status Register Explanation Continued 


BIT NAME FUNCT ION/ EXPLANATION 


Register with the required parameters. 
(Note that the unit # was required in any 
case.) 


c. An analysis of operating systems over- 
head and system interrupt priorities 1s 
necessary in order to determine the 
proper look-ahead time for a given system 
application. Rotational Position- 
Sensing cannot be used effectively in 
any system with variable unpredictable 
overhead interrupt response times. 


Note: The Command Queue Option automatically 
performs the functions of overlapping seeks 
and initiating data transfer operations on 
the basis of rotational position sensing 

in order to maximize system throughput while 
minimizing the disk driver software burden. 


; This option should be seriously considered 
C for users with high throughput objectives 
ae | and unpredictable operating systems interrupt 
responses. 


07 Seek Done Flag The Seek Done Flag, when set indicates that: 


1. A disk drive has completed a seek only or 
RTZ operation. 

2. A disk drive has completed an unscheduled 
power down power up sequence. 

In this instance the programmer "pack 
change" status bit (12) of the Disk Status 
Register will also be set. 

3. The port of the existing disk drive is now 
available for use. 

In this instance the port busy status 
bit (bit 14) of the Disk Status Register will 
be reset. | 


13 
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Disk Status Register Explanation Continued 


BI NAME  FUNCTION/EXPLANATION 


hnnetene ed 


Note that this condition is only associ 
ated with dual ported disk drives. 


Note: Conditions Two and Three set bit 12, 
the Pack Change bit in the Disk Status 
Register. 


Note that the Seek Done Interrupt flag may 
Or may not be set when the controller 
completes a data transfer operation and | 
generates a normal transfer operation com- 
plete interrupt. 


When a disk drive completes a commanded 

seek only or RTZ operation: 

1. The corresponding seek done drive 
Status bit is set. 

2. An interrupt is generated if the con- 
troller is not busy performing a data 
transfer operation. 

3. The Seek Done Interrupt flag is set, 
If the controller is busy performing 
a data transfer operation when any seek 
operation completes: 


a. The corresponding seek done drive 
status bit is set. 


b. No seek done interrupt is generated. 


c. One interrupt is generated at the com- 
pletion of the current data transfer 
in process. 


d. When this interrupt is generated the 
Seek Done Interrupt Flag is set indi- 
cating that a disk drive has completed 
a seek operation during the data trans- 
fer operation. | 


14 


Disk Status Register Explanation Continued 


BIT NAME 


08-11 Drive Seeking Status 


12 Disk Status (Pack?) 
Change 

13 Disk Write Protect 
Status 


FUNCT ION/EXPLANAT ION 


The Seek Done Interrupt Flag once set, will 
remain set until a new cammand is issued 
to the disk controller. 


One seeking status bit is provided for each 
of the four disk drives connected to the 
controller. This bit is set whenever the 
corresponding disk drive starts to execute 
a commanded seek only or RTZ ope*ation. 


The bit 1s reset when the commanded seek 

only or RTZ operation has been completed 

and the associated disk drive seek done status 
bit has been set. 


The disk Status Change bit, when set, indi- 
cates that a seek done condition has been 
detected on the selected drive which was not 
generated as a result of a commanded seek only 
or RTZ operation. 


The Status Change bit, once set, will remain 
set until a new command is issued to the 
selected drive. 


See the Seek Done Flag section for details 
on other Seek Done conditions. 


The Disk Write Protect Status Bit, when set, 
indicates that the selected disk drive is 

in a Write Protected State, as controlled 
by a manual switch on the front of some 

disk drives. 


If a drive has been so write-protected and 
an attempt is made to write on it, a Disk 
Fault Error will be generated and the write 
Operation will be aborted by the controller. 
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Disk Status Register Explanation Continued 


BIT 


14 


06 


NAME 


Dual Port Status 


Disk Drive Connected/ 
Port Request Status Bit 


FUNCT ION/EXPLANATION 


The Phoenix 211 Disk Controller supports 
the dual port option offer by some | 
disk drive manufacturers. This bit is 
only applicable on systems configured 
with dual port disk drives. (Through 
this option two disk controller may 
"share" or access the same disk drive). 


The meaning of this bit is different dependent 
upon which type of disk drive is connected 
to the controller. | 


CDC Storage Module Disk Drive Interpretation 


1. The Disk Port Busy Status Bit, when set 
indicates that another controller is 
currently accessing the disk drive 
through the other port, and that the 
user will have to wait until the drive 
1S available for use, at which time, 
the port busy status bit will be in the 
reset state. 


2. The bit, once set, can be reset by the — 
execution of a "Release Command" by the \Y 
controller using the other port, or by 
the timeout feature provided by the disk 
drive manufacturer. 


When this bit is reset the selected 
disk drive is available for use by 
the controller. 


Bit 06 of the Disk Status Register has differ- 
ent meaning depending upon which type of 

disk drive is physically connected to the disk 
controller. | 


CDC Storage Module Disk Drive Interpretation 


Disk Drive Connected 


If a CDC disk drive is used with the disk 
controller bit 06 will be set whenever the 
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Disk Status Register Explanation Continued 


BIT 


15 


NAME 


Disk Drive Ready 


FUNCT [ON/EXPLANAT ION 


selected disk drive is physically connected 

to the disk controller and has power applied 
to it. Bit 06 will be reset if the selected 
drive is nonexistent or does not have power 

applied to it. 


This status bit is provided to enable user 
software to determine how many disk drives 
are connected to the disk controller. 


Calcomp Trident Disk Drive Interpretation 
Port Request Status 


If Calcomp dual port disk drives are used with 
the disk controller bit 06 is used to indicate 
the status of the port request signal issued 
by the disk controller. 


Bit 06 will be set if the Port Request Signal 
for the selected disk drive is currently 
active, and will be reset if it is not active. 


Notes: 


1. This status signal is applicable only 
to dual ported Calcomp disk drives. 


2. The Port Request signal for a given disk 
drive is set by selecting the disk drive 
and issuing a Port Request Command to 
the Calcomp Disk Drive. 


3. If the controller interrupt is enabled 
a Port Available interrupt will be 
generated when the Disk Port Busy 
Signal is reset after having been set, 
to facilitate systems utilization of 
this drive option. 


The disk drive ready bit, when set indicates 
that the selected disk drive is up to speed, 
the heads are loaded, and no fault condi- 
tion exists. This bit must be set before 

a Geek, Recalibrate, or Data Transfer 
Command is issued. 
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3.7 ERROR REGISTER 164014* (Read Only) 


3.7.1 Format 


51413 12 11 10 9 8 7 6 5 4 3 


BUS TIMEOU 
ERROR 


WRITE CHECT” —?ROR 


BAD SECTOR FLAG 
DETECED 


SELECTED DRIVE NOT READY 


SELECTED DRIVE FAULT. 


| 
| 


+ eee. | GET. Meroe 


HARD SEEK ERROR——--—-200---20 eee | 
OPERATION TIME OUT ERROR _ __} 
CYCLIC REDUNDANCY ERROR 


a rn coca iniNED oepttnenstherng SATEEN SSO A SENDERS MANO thats APY A She 


) | 
DATA LATE ERROR | | 


OBIS BET em oe 


NON EXISTENT SECTOR PROGRAMMING ERROR  —— ———_-—__| 
NON EXISTENT CYLINDER PROGRAMMING ERROR sovsascasoceceud 


NON EXISTENT HEAD PROGRAMMING ERROR 


Pe lO wi tad OO 


WRITE PROTECT ERROR 


* CAR rer ren ene elinten Aten NEDIS: fy He OTN Re 0 nthe Oe D LITITT te OND ate + AAA 9 0%) ve OS 


HEAD OR SECTOR ADDRESS COMPARISON ERROR ‘cet Gti Rem ibuaee Guile Bogs te Hee 


CYLINDER ADDRESS COMPARISON ERROR i ath Me eee te cea Aaa 


* Typical - See Configuration Chart for Address used in your controller 
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3.7.2 Exror Register Format Explanation 


BIT NAME 


0 Cylinder Address Com- 
parison Error (Soft 
Seek Error) 


01 Sector/Head Address 
Comparison Error 
(Soft Seek Error) 


02 Write Protect Error 


03 Disk Overrun Error 


FUNCTION/EXPLANATION 


Set whenever the commanded cylinder 
address and actual cylinder address read from the 
sector header word in sector being accessed do not 
agree during position verification check per- 
formed by controller prior to performing any 
normal data transfer operation. Also set when- 
ever a difference is detected between the com- 
puted header CRC value read from the disk. If 
such a header CRC error is detected bit 8 of 
the Error Register will also be set. 

Once set, it is reset when the next func- 
tional command is issued to the disk controller. 


Set whenever the commanded head and sector 
address and actual head and sector address read 
from sector header in sector being accessed do 
not agree during position verification check 
performed by controller prior to performing 
any normal data transfer operation. 

Once set, it is reset when the next function- 
al command is issued to the disk controller. 


Set whenever an attempt is made to write 
on a sector in which the write protect header 
bit has been set using the normal write 
commands. In such an instance the write opera- 
tion is aborted and the protected data 1s not 
over written. | 

This error bit is not set if a write 
protected sector 1S rewritten using the Write 
Protect Override Command. 

Once set, the error bit will remain set 
until a new functional command is issued to the 
controller. 


Note: Writing on a write protected disk drive 
does not set this error bit. 


The Disk Overrun Error bit will be set 
anytime an attempt is made to utilize a cylin- 
der larger than the physical capacity of the 
disk drive itself. 

Once set, the error bit will remain set 
until a new functional command is issued to 
the controller. 
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Error Register Explanation Continued 


BIT NAME | FUNCT ION/EXPLANATION 


The maximum number of cylinders 
allowed before the overrun error will be 
set is strappable to accomodate various 
disk capacities. 


04 Non Existent Head Error Set whenever an attempt is made to 
utilize a non existent head by loading 
the head field of the DUSH Register with 
a value beyond the range of the disk 
drives connect to the controller. 

The maximum number of allowable heads 
is strappable to accomodate disk drives 
of varying capacities. 

Once set, the error bit is cleared 
by issuing any functional command to 
the controller. 

The maximum number of allowable head 
is optionally physically programmed (Via 
ROM) for each physical cable port. 


05 Non Existent Cylinder | | 7 os, 
Error Set whenever an attempt is made to \ 

| utilize a non existent cylinder by loading 

the DCYL Register with a value beyond the 

physical capacity of the disk drives conn- 

ected to the disk controller. 

The maxiumum number of allowable — 
cylinders is strappable to facilitate 
disk drives of varying cylinder capacities. 

Once set, the error bit is cleared 
when a new functional command is issued 
to the controller. 

The maximum number of allowable 
cylinders is optionally physically pro- 
grammed (Via ROM) for each physical 
cable port. 
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Error Register Explanation Continued 


BIT. NAME FUNCTION/ EXPLANATION 
06 Non Existent Sector Set whenever an attempt is made to 
Error utilize a non existent sector by loading 


the sector field of the DUSH Register 
with a value beyond that of the capacity 
of the disk drives connected to the 
controller. | 

The maximum allowable sector value is 
Strappable to facilitate varying sector 
formats. 

Once set, the error bit may be cleared 
by issuing any functional command to the 
disk controller. 

The maximum number of allowable sectors 
1S optionally physically programmed (Via 
ROM) for each cable port. 


NOTE: All nonexistent error conditions are 
extablished every time a disk controller 
command is executed by setting the "go" 
bit in the Control Status Register. 


All error conditions once set, remain set 


( until a new command or Bus INIT is gen- 
erated. 
07 Data Late Error This bit when set indicates that the 


effective direct memory access transfer 
rate between memory and the disk control 
ler was less than that required to 
maintain proper synchronized data trans- 
fers with the disk drive. 


a. During a write operation this indicates 
that data transfers from memory to the 
controller FIFO memory buffer were not 
able to keep up with the rate at which 
data was taken from the FIFO memory to 
be written on the disk. The Data late 
Error Bit was set when the FIFO meinory 
was empty and another word was needed 
to write on the disk. At this point 
the operation was aborted. 


2A 


ig 
{ 
, 


Error Register Explanation Continued 


BIT 


NAME FUNCT ION/ EXPLANATION 


CAUTION; If a "data Late" error is detected 
during a write operation, the operation 

must be repeated to preclude generation 

of a unreadable sector. 


b. During a read operation the presence of 
a Data Late Error Bit indicates that the 
data transfers from the controller FIFO 
memory to CPU memory was not able to keep 
up with the data transfers from the disk 
drive to the FIFO memory. 


The Data Late Error bit is set when the 
FIFO controller memory is full and there 
is no place to put the next word obtained 
from the disk drive, at which point 

the operation is aborted. 


c. The frequent occurrence of Data Late 
Errors indicates that the controller 
DMA Burst Throttle is not properly set o~ 
for the system environment in which the a, 
controller is being used. 


To eliminate Data Late Error occurrence 
the duration of the maximum DMA burst 
Should be increased. The DMA burst 
duration is strappable from one to 

64 words. 3 
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Error Register Explanation Continued 


—_ Cc BIT 


08 


C 4 


10 


NAME 


Cyclic Redundancy 
Check Error 


Command Timeout Error 


Hard Seek Error 


FUNCTION/EXPLANATION 


This error, once set, is cleared when- 
ever a new command is issued to the 
controller. 


During every write operation a cyclic 
redundancy check (CRC) word is computed with- 
in the controller from the data being written 
on the disk. This CRC value is appended to 
the end of the data field at the end of 
each sector. 

During every read operation a new CRC 
value is computed from the actua’ data read, 
and compared with the original value gener- 
ated during the write operation. 

The presence of the error indicates 
that these two computed values did not agree 
and that a data error occurred during the 
write or read operation. 

In any case the read operation should be 
repeated to verify the error as being "hard" 
per the error recovery algorithem. 

The CRC error bit is also set if a header 
CRC error was detected. In this case bit 
@ of the Error Register will also be active. 

Once set, this bit may be cleared by 

issuing a new command to the controller. 


This bit is set whenever a commanded 
controller function exceeds the maximum 
time allowed by the controller for any 
commanded operation. (4 Seconds) 

The presence of this error indicates 
that the controller and/or disk drive hung 
up during the commanded operation. 

The error bit, once set, may be 
cleared by the issuance of any command to 
the controller. 


This bit is set whenever the selected 
disk drive is unable to complete a move 
within 500ms, or the carriage has moved to 
a position outside of the recording field, 
or that a cylinder adéress aqreater than the 
maximum physical number allowed has been 
issued to the disk drive. Once set this 
may be cleared only by commanding the se- 
lected drive to perform a RTZ operation. 
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Error Register Explanation Continued 


BIT 


11 


12 


13 


14 


NAME 


Drive Fault Error 


Drive Not Ready 
Error 


Bad Sector Detected 


Write Check Data 
Error 


FUNCTION/EXPLANATION 


This bit, when set indicates the presence of a 


fault condition in the selected disk drive ren- 
dering it unfit for use without operator remedial 
action. Please refer to the associated Disk 
Drive Manual. 


If the fault condition is temporary it may be 
cleared by the issuance of the FAULT CLEAR 
Command. 


This bit is set if an attempt was made to ini- 
tiate a command on a disk drive that was not 
in the "Ready" state. 


This bit is reset when a new functional command 
is issued to the controller. 


This error/status bit is set if an attempt is 
made to utilize a sector for data transfer oper- 
ations which has the optional Sector Integrity 
Bit Set. 

-_ 
In such a case the controller willoptionally Tae. 
(strappable) automatically skip over the sector 
thus flagged as defective to the next available 
sector in which the Sector Integrity Bit is reset. 


The error bit is provided more as a status flag 
to alert the programmer than at least one 
intended sector did contain an active integrity 
bit, and that the controller did skip over at 
least one sector during the commanded operation. 


This bit is reset whenever a new command is 
issued to the disk controller. 


This bit is set during the Write Check Command 
execution whenever data read from computer memory 
does not agree exactly with data read from the 
disk. | , 


This bit is reset whenever a new command is 
issued to the controller. 
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Error Register Explanation Continued 


15 


Buss Timeout Error 


Set when the controller is pebeoniiny: 
a DMA Transfer and the memory address 
Specified in the Buss Address Register 
1s nonexistent. 


CAUTION: The disk controller will abort any 


Operation when a bus timeout error is 


detected. 
If a disk write operation was being 


performed it must be repeated to preclude the 
possibility of generating a "unreadable" 
sector. 
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PHOENIX 211 COMMAND DESCRIPTIONS 


Note: All commands are initiated by a "GO" bit. W 


System Clear (#,) 


When selected, this command does not cause the formatter to go 
busy. All formatter and interface flip flops are cleared to 
the reset state. This command is similar to a computer's I/Q 


reset command except it applies only to the formatter and 


interface logic. It does not clear a seek error or drive 
fault. No interrupt is generated by the execution of this command. 


Seek Only (01g) | 

When selected, this command causes the heads to be positioned 

to the cylinder specified by the Cylinder Address Register. 

The 'Formatter goes Not Ready while the disk drive accepts the 
cylinder address. Formatter Ready is set when the disk drive 
accepts the new cylinder address and starts seeking. There- 

fore, no other command may be given until the drive accepts 

the cylinder address, approximately 10.0fJsecs. If an error occurs 
while the drive is seeking, an interrupt is generated. Seek 

done is set when the seek completes, and an interrupt is generated. 
To determine which drive caused the interrupt, the disk status 
register bits 0-1 identify that drive which caused the interrupt 
and bit 7 will be set to signify that the seek has been completed. 
The program should check to see if an error occurred during a | 
Seek Only command by selecting the drive and interrogating the oN 
error summary bit of the Control & Status Register. Once the C 
disk drive accepts the cylinder address, the program is free to 

select another drive and perform an operation on it, i.e. Seek, 

Write, Read, etc. The Seek Inhibit Bit has no effect on tnis commanc. 


Normal Read (02g) 


; 


This command causes the controller to become busy for the 
duration of the operation. 


A seek is initiated automatically (unless inhibited by bit 

14 of the Control and Status Register , CSR) on the disk 
drive specified by the Unit Select Field of the Unit, Sector, 
Head Register (DUSH) to the Cylinder and Sector specified 

by the contents of the Cylinder Address Register (DCYL) and 
Unit, Sector Head Register. | 


At seekcomplete data is transferred from the accessed disk 


sector(s) to consecutive computer memory locations specified 
by the contents of the Bus Address Register (DBAR). 
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4.3.4 Once initiated the data transfer continues until the word 
count register overflows. The Word Count Register is ini- 
tially loaded with the two's complement of the number of 
words to be tranferred. 


4.3.5 Transfers from one to 65, 556 words may be transferred in 
one operation. 


4.3.6 During the course of the transfer the controller will auto- 
matically increment across sector, head, and cylinder 
boundaries, performing automatically additional seeks as 
necessary to complete the specified transfer. 


4.3.7 Read Positioning Verification 


Prior to performing a read operation on any sector the 
header preamble is accessed to verify that the proper sector 
is being accessed. A 100% position verification technique 
verifies sector, head,. and cylinder disk addressing infor- 
mation. 


A cyclic redundancy check value is computed for the header 
data and is also recomputed and verified as part of the posi- 
tioning verification procedure performed on every sector 
involved ina data transfer operation. 


4.3.8 Data Field CRC Verification 


C During the data transfer for each sector a cyclic redundancy 

| check value is computed by the controller based on the actual 
data read. This computed value is then compared with the 
reference value appended to the data field and based on the 
data when written. Any differences in the two CRC values 
will generate an error and cause the read operation to 
terminate. 


4.3.9 Odd length ReadData Transfers 


If the number of words to be read, as defined by the Word 
Count Register, does not fall exactly on a sector boundary, 
direct memory access transfers to memory terminate when the 
Word Count Register Overflows. However, the controller will 
continue to read the remaining words in the sector in order 
to verify the integrity of the data by computing a CRC 
value for comparison with the reference value at the end of 
the sector data field. 


4.3.10 The disk controller becomes ready when the Word Count Register 
has overflowed and the controller has completed the CRC 
data verification check on the last sector accessed, if no 
errors are encountered. If an error iS encountered, the 
operation is terminated when the error is detected. 


4.3.11 (An interrupt 1s generated when the controller becomes ready 
| if bit 06 of the Control & Status Register is set. 


Normal Write (03g) 


This command causes the controller to go busy for the duration 
of the operation. 


A seek is initiated automatically (unless inhibited by bit 14 

of the Control and Status Register) on the disk drive speci- 
fied by the Unit Select Field of the Unit, Sector, Head Register 
to the cylinder and sector specified by the contents of the 
Cylinder Address Register and Unit, Sector, Head Register. 


At seek complete,data is transferred from consecutive memory 
locations specified by the Bus Address Register to consecutive 
disk sectors addressed by Unit, Sector, Head Register and 
Cylinder Address Register. 


The duration or length of the data transfer in 16 bit words 
is defined by the Word Count Register, which is initially 
loaded with the two's complement of the number of words 

to be transferred. (From 1 to 65,556 words may be trans- 
ferred in one operation). 


The controller will automatically increment across sector, 
head, and cylinder boundaries, initiating seeks as appropriate 
to enable the total number of words specified to be auto- 
matically, successfully transferred to the disk. 


Write Positioning Verification 


Before any write operation is performed on any sector the 
header preamble of each sector is automatically read by 

the controller and verified for proper sector, head, and 
cylinder addressing information. Further, the header field 
itself is verified by a cyclic redundancy check (CRC) value 
that is computed by the controller and verified each time 
the header data is accessed. 


Data Field CRC Value Generation 


During the write operation a CRC value is computed by the 
controller for the data being written onto each sector. 
The computed CRC value iS automatically written on to.the 
disk at the end of the data field for use as a EDSeEGRee 
value by the controller during read operations. 


The use of the CRC values during read and write insures the 
user that the integrity of all transferred data is preserved. 


fos 


ce 


Odd Lot Write Transfers 


If the number of words to be written, as defined by the Word 
Count Register, does not fall on an even sector boundary, 
direct memory access transfers from memory terminate when the 
Word Count Register Overflows. However, the controller will 
continue to repeatedly write the contents of the last two 
data words received from memory onto the disk until the end 
of the sector is reached. A checksum computed by the 
controller from the total sector data written is then written 
onto the end of the sector data field. This checksum is 

used to verify data integrity during all subsequent read 
operations. 


Write Complete Interrupt 


The controller will become ready when the Word Count Register 
overflows and the checksum has been written onto the last 
sector accessed, or when an error is detected. 


When the controller becomes ready, an interrupt will be gen- 
erated if bit 06 of the Control & Status Register is set. 
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Format Command (04g) 


This command is utilized to format the disk medium, and phy- 
Sically writes Sector, Head, and Cylinder position verification 
data as well as write protect and integrity status information 
onto the disk at the beginning of each disk sector as a 

header data preamble. This information is followed by a 16 bit 
CRC value unique to each sector which is generated and verified 
automatically by the controller. | 


Note: All "VIRGIN" disk packs must be "formatted" with this 
command before they can be read or written by using any of the 
data transfer commands. 


This command specifically writes the absolute disk address 

of the current sector, in terms of sector, head, and cylinder, 
as well as write protect and sector information at the be- 
ginning of the sector being addressed. This positional inform- 
ation is then followed by a 16 bit CRC value derived from the 
two header words and written automatically by the controller. 
The above header information is contained in two 16 bit words 
of the format given below. When executed this command causes 
the Formatter to go Not Ready and starts an automatic seek. 
Upon completion of the seek normally a two word data transfer 
takes place which transfers the two header words containing 
the absolute disk address of the sector being addressed from 
memory to the header of the addressed sector. The Bus Address 
Register is initially loaded with the memory address of the 
first header word while the Unit, Sector, Head and Cylinder 
Registers are initialized to address the sector to be for- 
matted. The two header words must be formatted as indicated 
below. 


G 


Note: 1.) It is up to the program to construct the header words 
correctly. 


2.) <A given disk pack is normally only formatted once to penerete 
the proper header data preamble at the beginning of each 
sector. The positioning information contained in the header 
preamble is automatically accessed by the controller and used 
to verify that the proper sector(s) are being accessed prior 
to initiating any data transfer operation. 


Failure of the accessed actual header position information to 
agree with the commanded disk position or address will cause 
the operation to abort and any one or more of the following - 


"soft seek" error to be generated. 
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4.5 Format Command (049) Continued 
. Cylinder Address Comparison Error 


. Sector/Head Address Comparison Error 


- Header CRC Error 
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u.5.1.1 Required Format For Header Word 


Standard: | | | 
| Head # Sector # 


p P} 2 p SEO nSE RUM SEIT, (08 
15 14 -.=13 12 11 10 9g 8 7 6 5 Ly 3 2 
Optional: 


t 
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g | | Head # | Sector # le 
1 


15 14 13 12 a 10 9 8 7 6 9 4 3 2 
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Bad Sector 

| Flag Field 
4.5.1.2 Header Word 1 Format Explanation 

Sector Field 

Should contain sector address of the current sector being 

formatted. Information should be the same as the sector 

Field of the Unit, Sector, Head Register. 

Head Field 

Should contain head address of the current sector being 

formatted. Information should be the same as the head 

field of the Unit, Sector, Head Register. 
4.5.1.3 Required Format For Header Word 2 -—_ 


. Say 
Note: Header word two must be stored in the next consecutive 
memory location following header word l. 


aya hb sb | CYLINDER ADDRES 
1 


5 13 12 11109 8 7 6 5 4 3 2 1 0 
a/a: BAD SECTOR FLAG 
FIEL 
b/b: SECTOR WRITE PROTECT 
| FIELD , 


4.5.1.4 Header Word 2 Format Explanation 


4.5.1.4.1 ‘Cylinder Address Field 


Should contain the cylinder address of the current sector 
being formatted. Information should be the same as contained 
in the Cylinder Address Register. 


4.5.1.4.2 Sector Write Protect Field 


The Phoenix 200 Disk Formatter provides the user with the 
capability of selectively write protecting data on the disk 
storage medium to the individual sector level by means of 
the Write Protect bits in header word 2. 
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4.5.1.4.3 


4.5.1.4.4 


If the write protect bits are set by the user the sector will 
be write protected. Any subsequent attempt to write on the 
sector will cause the controller to abort the operation and 
generate a Write Protect Error. 


Bad Sector Flag Field (Automatic Sector Skip Flags) 


The Bad Sector Flag Field is used to identify known defective 
sectors to be controller. 


Normally, the Bad Sector Flag Field bits should be reset. 

If the bits are set by the user, indicating that the corres- 
ponding sector is "defective" the controller will automatically 
skip over the sector during any disk data transfer and resume 
Operation with the next available sector not flagged as being 
"defective". 


Bad Sector Flag Utilization 


The Bad Sector Flag is intended to enable multiple sector 
transfers to be conducted on a disk medium with known defective 
sectors. Such known defective sectors would normally be 

found and flagged by an Initialization Program which attempted 
to write and read "1" and "0" data into every bit cell of 

every sector on the disk. Once the defective sectors had been 
catalogued and flagged, multiple sector transfers could be 
conducted “around" a defective sector using the bad sector 

flag and skip feature without having to make the transfer 
operations begin and/or end on defective sector boundaries. 


Manual Format Enable Switch 


Since this command alters the head position verfication data 

or "header" stored on the disk, the "Format" switch on the optional 
Formatter Control Panel or closure must be manually enabled 

when this command is executed. This insures that the Format 
command will not be erroneously executed and result in any 

loss of data. 


Warning: It is not possible to use this command to reformat 


the header field of a given sector without affecting 
the data field as well. 


If a sector header is to be reformatted and the sector 
contains meaningful data, the data should be saved 
before the sector header is reformatted. 


Use of this command destroys the data field content 
of any sector. 
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4.5.3 Data Field Write Option 


A complete sector data field or portion thereof may be written 

at the same time that the sector is being formatted by appropri- 
ately increasing the Word Count Register value and following 

the header words in memory with the data to be written. 


Note: The controller automatically generates a valid CRC 
value for any data written into the sector field 
during execution of the Format Command. 


4.5.4 Multiple Sector Format Option 


Multiple sectors may be formatted by the Format Command by 
Simply increasing the Word Count value and providing the 
proper data buffer format. 


If a multiple sector formatting technique is to be used, the 
user should remember that a total of two header words plus 
the appropriate number of data field words is required per 
sector. 


4.5.5 Format Done Interrupt 


The disk controller will become Not Busy when the Word Count 
Register has overflowed and the checksum value has been 
written at the end of the data field of the last sector 
accessed. When the Controller becomes ready an interrupt 
will be generated if bit 06 of the Control & Status Register 
is set. 
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4.6.1 


4.6.2 
4.6.2.1 


4.6.2.2 


4.6.2.3 


4.6.2.4 


4.6.2.5 


4.6.2.6 


Read Header, Header CRC, Data Field, and Data CRC Command (05g) 


Function 


The Read Header, Header CRC, Data Field, and Data CRC Command is provided to 
enable the user to: 


1. Read the header field (including the header CRC) of any sector for 
diagnostic or maintenance verification pruposes. 


2. Read the data and Data CRC values for any sector for diagnostic or 
maintenance verification pruposes. 


3. Recover data from any sector by overriding soft-seek errors 
encountered during execution of the normal read command. 


Operation 


This command causes the controller to go Not Ready and starts an 
anutomatic seek to the specified cylinder.if not inhibited by 
bit 14 of the Control & Status Register. 


Upon completion of the seek operation, data is transferred 
from the addressed sector (starting with header data) to the 
specified memory locations until the Word Count Register 
Overflows. 


The command will transfer in sequential order, the two header 
words, header CRC value, data field contents, and data CRC 
value if the word count value permits. 


This command may be utilized to read header, data, and CRC 
fields formore than one sector at a time by increasing the 
word count value accordingly. 


If the user chooses to read more than one sector at a time he 
should remember that the total word count per sector is equal 
to the data field word count +4. 


During the execution of this command all softseek and CRC 
error detection logic is disabled to facilitate data recovery. 


An interrupt is generated when the operation completes if bit 
06 of the Control & Status Register is set. 


Write Header, Data Field and CRC Command (06g) 


Function 


The Write Header, Data Field and CRC Command is provided 

to enable the user to readily rewrite the header, data, 

and CRC fields of any sector for diagnostic and/or mainten- 
ance verification purposes. 
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4.7.2 Operation | | | Oo 


4.7.2.1 This command causes the controller to go busy and starts an aed 


automatic seek to the specified cylinder if not inhibited | 
by bit 14 of the Control & Status Register. 


4.7.2.2 Upon completion of the seek operation, data is transferred 
7 from specified memory locations, sequentially to the header, 
header CRC, data field, and data CRC fields of the addressed 
sector until the Word Count Register Overflows. 


4.7.2.3 No position verification takes place prior to initiation 
of the data transfer since the header position verification 
data itself is being written. 


4.7.2.4 The first two words transferred are the header position 
verification words and should be formatted by the user per 
section 4.5. 


4.7.2.5 The third word transferred is the header CRC value. This 
| standard CRC value should be derived from the actual two 
header words if a valid value is to be generated. 


4.7.2.6 If a full sector plus data CRC value is to be written, the CRC 
value, to be valid, must be derived from the actual data 
field contents. 


4.7.2.7 More than one sector can be written by increasing the word va 
count value as desired. a, 
Caution: 


This command should be used with great care and discretion 
Since it affects the formatting of the disk medium itself. 


Warning: 


This command cannot be used with a word count of three to 
reformat only the header portion of a sector without affect- 
ing the data field. If the header field of a sector is to be 
rewritten the contents of the data field must be first re- 
covered and saved. Reformatting the header without first 
Saving the data will result in the loss of all data in the 
sector data field. | 


4.7.2.8 The disk controller becomes ready when the Word Count Register 
overflows, and will generate an interrupt at that time if bit 
06 of the Control & Status Register is set. 
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4.8.2 
4.8.2.1 


4.8.2.2 


4.8.2.3 


4.8.2.4 


4.8.2.5 


4.8.2.6 


4.9 


4.9.1 


4.9.2 


4.9.2.1 


4.9.2.2 


Read Data with No Position Verification Command (07g) 


Function 


The Read Data and CRC Command facilitates data recovery by 
overriding soft seek position verification prior to perform- 
ing a read operation. It is identical to the Normal Read 
Command except that the header is not checked prior to 
reading the data field. (A CRC check is made on the data 
field contents only.) 7 


Operation 


This command causes the controller to go busy and starts 
an automatic seek to the specified cylinder if not inhib- 
ited by bit 14 of the Control & Status Register. 


Upon completion of the seek operation data is transferred 
from the addressed sector to the specified memory locations 
until the Word Count Register overflows. 


A CRC Check is made of all data read. 


All controller position verification and position CRC error 
detection logic is inhibited during the execution of this command. 


More than one sector may be read using this command by in- 
creaSing the word count value as desired. If a CRC error 
is detected, the controller will abort the operation and 
set the CRC Error bit in the Control & Status Register. 


When the operation completes an interrupt will be generated 
if bit 06 of the Control & Status Register is set. 


Write Over Write Protected Sector (108) 


Functions 


This command enables the user to write on a sector which 
has active Write Protect Field bits in Header Word 2 if 
the manual Write Protect Override Closure is also enabled. 


Operation 


This command is identical in operation to the normal Write 
Command, except that it will not abort when a sector with 
active write protect bits in the header is detected, if 
the Write Protect Override closure is enabled. 


If this command is executed and the Write Protect Override 
Closure is not enabled, the command will abort and generate 

a Write Protect Error when a sector with active Write Protect 
header bits is detected. 
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4.10.2 


4.10.2.1 
4.10.2.2 


4.11 
4.11.1 


4.11.2 
4.11.2.1 


4.11.2.2 


4.11.2.3 


4.12 


4.12.1 


Drive Fault Clear Command (1llg) 
Function 


This command is used to clear the Disk Fault Signal and Con- 
dition in the selected disk drive. 


Note: This command is the only means by which a Disk Fault 
can be cleared under program control. 


Operation 


This command executes immediately upon activation and there- 
fore does not cause the controller to go busy. 


An interrupt is not generated upon completion of this command, 
Since it executes immediately. 


Recalibrate Disk Drive (RTZ) Command (129) 
Function 


This command is utilized to clear the selected disk drive 
electronics of all erroneous conditions except "fault", and 
to cause heads of the selected disk drive to return to the 
cylinder @ position. 


Note: This command must be issued to any disk drive which incurs 
a "hard seek" error before any other operational 
command can be issued to it. 


Operation 


When this command is executed the controller does not become 
busy. 


The selected drive "seeking" bit in the Disk Status Register 
is set at the beginning of the operation. 


When the operation is complete and the selected disk head is 
at cylinder @, the selected drive "seek done" status bit will 
be set, the "seeking" status bit will be reset, and the seek 
done summary bit in the Control & Status Register will be set. 
A "Seek Done" Interrupt will be generated if the interrupt 
enable bit (06) of the Control & Status Register is set. 


Write Check Disk Data Command (13g) 
Function 
This command enables the user to automatically compare data 


in memory with data contained on the disk, and thus perform 
an additional check on data written on the disk. 


4.12.2 Operation 


4.12.2.1 This command causes the controller to become busy for the 
duration of the operation. 


4.12.2.2 A seek is automatically started to the specified cylinder 
unless inhibited by bit 05 of the Control & Status Register. 


4.12.2.3 At seek completion data is transferred from specified memory 
locations and the addressed disk sectors to the controller. 


4.12.2.4 The controller automatically performs a bit by bit 
comparison of the memory and disk data until the Word Count 


Register overflows. 


4.12.2.5 If the memory and disk data do not agree a Write Check Error 
will be generated and the operation will be aborted. 


4.12.2.6 When the operation terminates an interrupt will be generated 
if bit 06 of the Control & Status Register is set. 


4.13 Release Command (14g) (Dual Port Option Disk Drives Only) 


4.13.1 Function 


4.13.1.2 This command releases the selected disk drive for use by 
a another controller connected to the other port. Execution 
( of this command specifically causes the other disk drive 
= port to be granted a not busy port status. 


4.13.2 Operation 


4.13.2.1 This command is executed immediately upon activation and 
does not cause the controller to become Not ready. 


4.13.2.2 No interrupt is generated at the end of the operation since 
execution and termination are immediate. 


Differentiate between CDC and Calcomp. 


4.14 Port Request Command 


This command causes the Port Request Signal of the selected 
disk drive to be set. 
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5.0 MARGINAL DATA RECOVERY > 


Bits 8-11 of the Command and Status Register allow control 
of the servo positioner and the read recovery circuits in 
the disk drive. These controls are used to recover marginal 
data from the disk drive. Allowable combinations during 
Read command are: 


BIT FUNCTION 
11 10 9 8 
0 0.00 Settings are optimum--this is the value 

normally used. 

0 0 Ol Data strobe normal Servo minus 
0 2 1 0 Data strobe normal Servo plus 
0 1 00 Data strobe late Servo normal 
10 00 Data strobe early Servo normal 
0 101 Data strobe late | Servo minus 
0 1 10 Data strobe late Servo plus 
1 0 Ol Data strobe early Servo minus 
1010 Data strobe early Servo plus 


Certain data errors are considered recoverable, and a se- 
quence of error recovery procedures is outlined below for 
these. These data errors are: 

Header Compare Error 

CRC Error 

Data Late Error 


For these errors the recommended procedure is: 


1. Three in-place retrys of the operation in error; then 
if no recovery occurs, 


2. Three in-place retrys of the operation in error for 
each allowable marginal recovery state; 


3. Perform a Recalibrate; 
4. Repeat step (1); 


5. Repeat step (2). 
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6.5 


6.6 


6.7 


6.8 


6.9 


6.10 


PROGRAMMING CONSIDERATIONS 


Interrupts are generated upon completion of a command with 
the exception of Fault Clear and System Clear. 


The program must set up the register parameters before 
‘GO' is issued. Normally the last register to be loaded 
will be the Command and Status Register which contains 
the ‘'GO' bit. 


To perform overlapping seeks, the program must select the 
disk drive (as in all cases) and perform a seek only com- 
mand on that drive. The Formatter goes Not Ready while 
the disk drive accepts the cylinder address. Formatter 
ready is set to signify that the drive has accepted the 
cylinder address. At this time, the appropriate seeking 
bit is set, identifying the Seeking Drive. After this, 
the program is free to issue any other Drive,a Seek, Re- 
calibrate, Read, or Write command provided a seek error 
did not occur. 


If a seek error occurs, the program must issue a Recali- 
brate to that disk drive which caused the seek error. 


Upon Interrupt, the interrupt service routine should al- 
ways check for possible error conditions. 


Seek Done or Seek Error interrupts are inhibited while 
the Formatter is currently busy performing a data trans- 
fer. 


The Formatter will abort, i.e. Formatter Ready will set, 
whenever an error condition is detected. 


An automatic seek occurs for a read or write instruction. 
Therfore, the program need only give one command to cause 
the drive to seek and do a data transfer. The program 
should expect only one interrupt for a read or write 
command. 


The Fault Clear command is used in lieu of operator in- 
tervention on the disk drive control panel. 


Crossing of head and cylinder boundaries occur the follow- 
ing way: 


When the maximum sector of a track is reached, the For- 
matter will increment to the next logical head and clear 
the Sector Address. If the maximum sector is reached on 
the maximum head, the Formatter will increment the cylinder 
address to the next logical cylinder and Reset the Head 
and Sector Address. 
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The Formatter will continue to process data in this 
manner until the Word Count Register overflows. Overrun 
Error is flagged when the formatter detects that a read 


or write operation has finished on the maximum sector and 


head of the maximum cylinder and the Word Count Register 
had not yet overflowed. 


Seek Done is defined as on specified cylinder and two 
sectors before the desired sector. 


The disk drive must be reselected prior to the issue of 
any command by loading the Unit, Head, Sector Register. 


Calcomp Trident Only. To clear any condition which caused 
a device check (fault) both a fault clear and a RTZ command 
must be issued. : 


Servo Offset 
a. Must set seek inhibit. 
b. Error recovery must be limited to single Sector Transfers, 


or less. 
Calcomp Dual Port 
CDC Dual Port Operation 


Power Fail 
On ACLO, Failsafe sequence drive down. 


Calcomp Trident Only 


After the completion or issuing of any command to the 211 
controller, software must not access the Controller for a 


minimum period of 12 pas _(micro-seconds). This delay allows 
e Controller to clear any associated interrupts (attention) 


pending on the selected disk drive. 
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LOOP : 


LOCATION 


1000 
1002 
1004 
1006 
1010 
1012 
1014 
1016 
1020 
1022 
1024 
1026 
1030 
1032 
1034 
1036 
1040 
1042 
1044 
1046 
1057 


1060 
1062 
1064 
1066 
1070 


1070 


1070 
1072 


CONTENTS 


12737 
gD 
164002 
12700 
164012 
5710 
100401 
1] 
12740 
CYL 
12740 
177400 
12740 
2000 
12740 
p 
105740 
100401 


g 
12740 


7-Write 


5-Read 

105710 

100376 

5710 

100001 
g 
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PHOENIX 211 DISK CONTROLLER 


One Sector Read/Write Hand Loop 


INSTRUCTION 


MOV #UNIT, DUSH 


MOV # DSTAT, RO 


TST @ RG 
BMI .+2 
HALT 


MOV # CYL, -(RQ) 
MOV #-256. ,- (RQ) 
MOV #ADR,- (RQ) 


MOV #TUSH,- (RQ) 


TSTB -(R@) 
BMI .+2 
HALT 


MOV #CMP,- (RQ) 


TSTB (RQ) 
BPL.-2 
TST (RQ) 
BPL .+4 
HALT | 
HALT 

JMP LOOP 


bt} 7 | bat | we we ™=e 


COMMENT 


Select Disk Drive 


Get Disk Status Register Address 


Is disk drive ready? 

Continue if yes 

Halt, Disk Drive Not Ready 
Specify cylinder address 
Cylinder Value Variable 
Specify one sector word count 


Specify origin memory address 

2000 is arbitrary 

Specify disk, sector,head addresses 
9 is arbitrary 

Disk controller ready? 

Continue if yes 

Stop if not 

Specify and initiate operation 


Controller done yet? 

Wait till controller done 
Any errors? 

Continue if not 

Stop on error 

Normal Stop 
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PHOENIX 211 DISK CONTROLLER DIAGNOSTIC 


1.0 ABSTRACT 


The Phoenix 211 Disk Controller Diagnostic is a series of 
tests that verify the operation of the Phoenix 211 Disk 
Controller and attached disk drives. 


These tests check all Controller operations with associ- 
ated disk drive (s) and host PDP-1ll computer. 


The Phoenix 211 Diagnostic Program and associated manual 
are the cheif tools provided by Xylogics to facilitate 
maintenance fault isolation to the board level. 


The disk diagnostic is organized to exercise in each test 
a small, finite functional block of logic. The functional 
block of logic being exercised by each test or subtest is 
identified to the user in the diagnostic manual along with 
the board (s) where the logic is physically located. 


In the event that the logic being exercised is contained 
on more than one board, the boards are listed in order 
of most probable failure location. 


It is the intent that the disk diagnostic program and 
associated manual be utilized by both the user and/or 
third party maintenance groups to both verify the integ- 
rity of any Phoenix 211 Disk Subsystem as well as to 
readily isolate any failure to the board level. 


2.0 REQUIREMENTS 

2.1 PDP11 Minicomputer with 8K core 

2.2 PHOENIX 211 Disk Controller 

2.3 CDC 9760, 9762, 9764, 9766 SMD Disk Drive or CALCOMP TRIDENT 
T-25, T-50, T-80, T-200 Disk Drive 

3.0 LOADING PROCEDURE 

3.1 ° Verify that the Boot Loader is in memory 

3.2 Set the Switch Register = #750 


MEMORY SIZE # 


4K = 17 

8K = 37 

12K = 57 
16K = #77 
20K = 117 
24K = 137 
28K = 157 

3.3 Depress Load Address . * 


3.4 Depress START 


4.0 OPERATING INSTRUCTIONS 


NOTE1: This diagnostic must be run on a formatted disk pack 
and will destroy all data on the pack. 


If it is desired to format a pack, use the formatting 
program included in the diagnostic (Tests 45,47,50) 
NOTE 2: For CPU's without a switch register see Section’ 4.4. 
4.1.I Set Program Counter (PC) to program "START" address (See Diagnostic 
Listing) 
4.1.2 Enter starting test number in the most significant byte of 
the console switch register. 


4.1.3 Enter desired end test number in the least significant byte 
of the console switch register. The first test number is 
zero. 


4.1.4 Set the most significant bit (Bit 15) of switch register if 
the tests are to be repeated. Leave reset if the teSvc.o are 
to be executed only once. 


4.1.5 Depress "START" switch on computer console. The computer 
will start and then halt. 


4.1.6 Enter starting disk drive number into the most significant 
byte of console switch register. 


4.1.7 Enter number of the last disk drive to be tested in the 
least significant byte of console switch register. Note 
that the maximum drive number = 3 (0 through 3). 

4.1.8 Depress the CONTINUE switch on the computer console. 

4.1.9 The computer will then execute all tests specified on all 


disks specified. It will also stop if any error is encoun- 
tered unless the following switch settings are used. 


4.2 CONSOLE SWITCH SETTINGS (ERROR MODES) 


BIT 15| BIT 14| BIT 7 | SETTING REFERENCE | 


0 0 0 
0 0 1 
0 fo) 0 
0 1 1 
| 1 0 0 
1 0 1 
1 1 0 
1 1 | oo. 


4.2.1 SSA 


All three console bits "OFF" will allow the computer to 
halt upon encountering any type of error (most commonly 
used mode). : 


4.2.2 SSB 


Switch Register Bit 7 set alone applies only to Data 

Compare errors and allows for data reliability checking. 
Each time a Data Compare error is flagged, location "ERRCNT" 
is incremented and no retry occurs. The Data Compare rou- 
tine "DATCMP" then continues on with the next consecutive 
data word. 


4.2.3 SSC 


.This mode applies only to soft controller errors outlined 
below: 


SOFT CONTROLLER. ERRORS 


DATA LATE 

HEADER COMPARE (SOFT SEEK) 
DATA CRC 

HEADER CRC 


Console Bit 14 enables the controller to retry the command 
previously issued that caused one of the above error conditions. 
When used alone Bit 14 will allow the PHOENIX 211 up to four 
retries before the error is logged as a "hard" error and the 
general error flag "ERRFLG" is set. 


SSD’ 


Designed primarily for use as data error logging exercise 

in conjunction with TEST #32 (Complete Disk Read), this mode 
combines both Soft Controller Error Retry and Data Compare 
Error Retry. Explanation of each error counter and flag 

is given below. 


LOCATION LABEL EXPLANATION 
SOFERR - This is the total number of soft we 
controller errors encountered (Bit 14). - 
— 
ERRFLG - This flag is set each time a "hard" 


error is detected, and causes a pro- 
gram halt unless Bit 15 is set. 


ERRCNT - This is the total number of data 
compare errors (Bit 7). 


HERCNT - A counter for hard data errors; this 
location will be incremented each time 
a data word fails after eight attempts 
to reread that particular sector (Bits 
7, 14, TEST32 ). 


ERROR - If Bit 15 is set and an error is flagged 
(ERRFLG # 0), this location is incre- 
mented (Bits 7, 14, 15). ; 


SKIPER - Hard controller error counter that is 
incremented in the Retry mode when 
four attempts to reread a sector have 
resulted in an error condition (Bit 14, 
TEST 32 only). Test 32 will then skip 
over that sector and continue on. 


4.2.5 SSE 


This mode inhibits all errors from causing a Program Halt. 


When an error is detected (ERRFLG # 0) in an exercise 
sequence of more than one test, control is transferred back 
to the program executive and testing continues with the 
next consecutive test. Location "ERROR" is incremented 
each time a failure is detected. 


4.2.6 SSF 


Data Compare Logging is incorporated along with Program 
Halt upon detection of any Controller error (errors flagged 
by the DERR register). 


4.2.7 SSG 


Data Compare Errors are considered "hard" errors and would 
be captured in location "ERROR". "Soft" controller errors 
would be retried without a Program Halt. (Bits 14, 15). 


4.2.8 SSH 


Data Errors would be logged and retried, "soft" Controller 
errors would be logged and retried, "hard" Controller errors 
would be logged and the sequence (TEST 32 ) would be restarted 
(all error counters would be reset at RESTART). 


( : 4.3 RECOMMENDED TEST SEQUENCES 


4.3.1 Logic 


For a complete test of the PHOENIX 211 and attached Disk 
Drive(s), it is recommended that a complete "pass" of the 
diagnostic is used. This sequence is defined as Tests 0 - 32 
with all Error Inhibit and Retry switches OFF. 


4.3.2 Reliability 


Reliability testing is accomplished using Test32 (Entire 
Disk Read) in the Repeat mode. Since Test32. uses only the 
Read command, Test 31 (Entire Disk Write and Read) must be 
run prior to Test32 . 


4.4 ALTERNATE OPERATING MODES 


4.4.1 


NON SWITCH REGISTER MODE 


This mode is used when a switch register is not present on 
the user's PDPll. To enter this mode deposit a non zero number 
into location "NONCON" (LOCATION 1266). At this point test para- 
meters should be entered by depositing the selected sequence inta 
memory starting at label "STPTN" (ending test number). (See diag- 
nostic listing). The default setting is test sequence gf thru 39 


on drive @. 


At the end of a test sequence or when an error is detected the 
program counter (PC) will be changed to 173000,, activating the 
M9301 rom. Before the console is made live, the CPU registers, 
RM R6, are saved in memory starting at location "REG#." The 
general error flag "ERRFLG" is loaded into register R@ and the 
current test number is loaded into CFU register R4 just prior to 
activating the Emulator giving a quick detection of passage or 
failure. 3 


ERROR CORRECTION CONTROLLERS (ECC) 


Phoenix 211 Disk Controllers equipped with error correction 
are tested by depositing a non-zero number into location "ECC" 
(1074,). Modifying this location enables the test executive to 
use an alternate test origin table, containing ECC logic tests. 


AUTO-SWITCH OPTION 


Controllers equipped with the auto-switch option can be tested 
the normal test procedure if the alternate DATA PATH, (AUTO SWITCH 
BIT # 7OFF), is not enabled. | 


To test the alternate data path the operator must do two things: 


1. Deposit a non-zero number in location "AUTOSW" (2319,) 
2. Mov the Interface Data Cable from Jl conn. to J2 conn. 
on the auto switch board (See Auto Switch Manual), 


With the autoswitch mode enabled the program will set bit #7 
on the autoswitch board before a transfer (DMA). 


4.4.4 MULTIPLE COMPUTER PORT OPTION 


4.4.4.1 SINGLE CPU 


To run the controller with a single CPU, deposit a non- 
zero number into location "MULCPU" and use normal diagnostic 
procedures, Setting the "MULCPU" flag forces the program to 
request the controller each function to be performed. Be- 
cause the diagnostic, in some tests, issues I/O resets and 
system clear commands, multiple CPU's cannot be run simulta- 
neously. 7 
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4.4.4.2 SIMULTANEOUS CPU EXERCISE 


To check possible conflict among two or more CPU's re- 
questing a single Phoenix 211 formatter, it becomes necessary 
to run a special exercise.Test 33, has been modified to release 
the Phoenix controller after compfeting a write/read sequence. 
Normally during the Diagnostic Testing, all testsexcept 33, the 
formatter is not released. Operation is as follows: 


l. Deposit a non-zero number in location "MULCPU" of 
each CPU under test. 

2. Use test 33 as starting and ending test number. 

3. Continue normal operating instructions. 


4.4.5 NO TEST INPUT MODE 


5.3 


This mode is the same as non-console mode (section 4.4.1) ex- 
cept that it halts at normal halt locations instead of activating 
the console emulator. This mode is useful when: 


1. CPU type is PDP11/04 or PDP11/34 and has programmers 
console (byte loading of test parameters) or, 
2. The same test sequence is repeated often. 


OPERATION: Deposit a non-zero number in location "NINPUT " Start 
at normal start location 


_GENERAL DIAGNOSTIC STRUCTURE 


The PHOENIX 211 Disk Controller Diagnostic uses small subtests 
that are linked together through the test executive routine. 

The subtests use common subroutines to execute all data transfers. 
Ending Controller parameters are checked following each controller 
Operation and Interrupt mode is employed in all exercises. 


COMPUTER ERROR HALT 


If the computer halts for an error these registers will define 
the condition: 


RO = 2 x the disk drive number 


Rl test number 
R2 = reference data 
R3 = actual data received 
R4 = subtest number 
R5 = address where error was detected 
NOTE: In some cases Registers R2 and R3 do not necessarily 
point to the cause of the Error Halt. The user should 
always use the subtest number (R4) to locate the area 
of failure in the test. 


DISK AND CONTROLLER PARAMETER CHANGES 
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5.3.1 | THE STANDARD DISK PARAMETERS ARE AS FOLLOWS: 


OTS AEE DEEL EE SERS SATIS 


Number of Cylinders = 82356 (1467,) 


il 
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Number of Heads 

Number of Sectors = 3246 (40,) 

Number of Words Per Sector = 25649 (400,) 
a63~2 THE STANDARD CONTROLLER PARAMETERS ARE AS FOLLOWS: 

Base Address (DCSR) = 164000 


Interrupt Sector = 270 


eee eee. INSTRUCTIONS FOR CHANGING PARAMETERS 


Located in Sections 3 and 4 of the Diagnostic Assembly 
listing are all the parameters listed above. To change any 
or all of these values, deposit into memory the desired value. 


5.3.3.1 DISK CHANGES There are only"4 changes that apply, the labels 
: are the following: ; | 


MAXSEC: Word 37 ; Last sector 
MAXHD: Word 1000 ; Last head - justified for DUSH 

a 
MAXCYL: Word 1466 ; Last cylinder * 
WPSEC: Word 177400 ; # of words per echoes in 2'scomplement 


All other references to these values will be set up by subroutine 
"ADRSTP" during program start up. 


5.3.3.2 CONTROLLER CHANGES The base address and interrupt vector labels 
are the following: 


DCSR: Word 164000 ; Base Address 
INTVEC: Word 279 ; Interrupt Vector 
When a base address change is necessary, only change the 


location "DCSR". The remaining register assignments will be 
built by subroutine "ADRSTP" during program start up. 
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6.0 TEST ABSTRACTS 
© 6.1 INDIVIDUAL TESTS 
6.1.1 Test @ 


This test issues an I/O command and verifies that "INIT" 
clears all registers in the PHOENIX 211 Controller. 


6.1.1.1 Initialization Test Subtest Listing 


Board Subtest 
Being Tested Number (R4) Subtract Name/Error Condition 
211+1 g Incorrect Control & Status Register Initialization 
211 1 Incorrect Bus Address Register Initialization 
211 2 Incorrect Word Count Register Initialization 
4 3 Incorrect Cylinder Address Register Initialization 
2 4 Incorrect Disk Status Register Initialization 
1 5 Incorrect Disk Error Register Initialization 
3 6 Incorrect Sector, Head Register Initialization 
6.1.2 Test 1: Register Load and Read Tests 


This routine tests the capability of the selected formatter reg- 
isters to be loaded and interrogated with any data. Each regis- 
ter is checked with four constants 100 times. 


6.1.2.1 Patterns used are 


6.1.2.2 Load and Read Sub 


Pattern 1 
Pattern 2 
Pattern 3 
Pattern 4 


Board Subtest 
Being Tested  _ Number (R4) 

211+1 g 

211 1 

211 2 

4+1,211 3 

3,1,211 4 


g 
- 052525 
- 125252 
- 177777 


Incorrect 
Incorrect 
Incorrect 
Incorrect 
Incorrect 


as follows: 


Test Listing (R4 Value at Error Halt) 


Subtest Name/Error Condition 


Control & Status Register Load OR Read 
Bus Address Register Load OR Read 

Word Count Register Load OR Read 
Cylinder Address Register Load OR Read 
Unit, Sector, Head Register Load OR Read 


6.1.2.3 Read only, and constant, bits in the controller registers are 
masked out of the test process. 


6.1.3 Test 2: Sliding One Register Load & Read Tests 


In this test all of the controller registers are loaded with a 
Sliding 1 data pattern and interrogated for proper content. The 
logic one bit constant is "slid" from the bit zero position to the 
bit 15 position in 16 separate tests. 


6.1.3.1 Sliding One Register Load and Read Subtest Listing 


Board Subtest 
Being Tested Number (R4) 


m WN RR 


Incorrect 
Incorrect 
Incorrect 
Incorrect 
Incorrect 


Subtest Name/Error Condition 


Control & Status Register Load OR Read 
Unit, Sector, Head Register Load OR Read 
Bus Address Register Load OR Read 

Word Count Register Load OR Read 
Cylinder Address Register Load OR Read 


Test 3: Sliding Zero Register Load & Read Test 


In this test all of the controller registers are loaded with a 
"sliding zero" data pattern and interrogated for proper content. 


The logic zero bit constant is slid from the bit zero position 
to the bit 15 position in 17 separate tests. 


6.1.4.1 Sliding Zero Register Load and Read Subtest Listing 


Board Subtest 
Being Tested Number (R4) 
1 p 
3 1 
211 2 
211 3 
4 4 
6.1.5 


Subtest Name/Error Condition 


Incorrect Control & Status Register Load OR Read 
Incorrect Unit, Sector, Head Register Load OR Read 
Incorrect Bus Address Register Load OR Read 
Incorrect Word Count Register Load OR Read 
Incorrect Cylinder Address Register Load OR Read 


Test 4: Disk Error and Status Register Tests 


These tests verify that the nonexistent Head, Sector and Cylinder 
(Track) errors can be set and cleared properly. 


Also tested in this test is the byte loading capability of the 
Command and Status register (DCSR). 


6.1.5.1 Disk Error and Status Register Subtest Listing 


Board Subtest 
Being- Tested Number (R4) 
cre g No Illegal 
3,1 1 No Illegal 
on 3,1 2 Illegal 
( | 3,1 3 No Illegal 
' 3,1 4 No Illegal 
Bail 3 Illegal 
4,1 6 No Illegal 
4,1 7 No Illegal 
4,1 10 ITilegal 
1 11 No Illegal 
3,41 12 Illegal 
74,1 13 Illegal 
1,211 14 Control 
1,211 15 Control 
6.1.6 TEST 5: Unit Select Tests 


Subtest Name/Error Condition 


Sector Error Summary Generation 

Sector Error Bit Generation 

Sector Error Bit did not clear 

Head Error Summary Generation 

Head Error Bit Generation 

Head Error Bit did not clear 

Cylinder Error Summary Generation 

Cylinder Error Bit Generation 

Cylinder Error Bit did not clear 

Sector ,Head,Cylinder Error Summary 
Generation 

Sector,Head,Cylinder Error BitS did not 

sector, head, cylinder error summary Set 

& Status Upper Byte Did Not Load 

& Status Lower Byte Did Not Load 


These tests verify that the Unit Select lines access the proper Disk 


Drives. 


Port and issuing a SEEK. 


them. 


This testing is accomplished by selecting each Disk Drive 


The DSTAT register-seeking flops are checked 
for proper seeking status and a Formatter Clear is then given to clear 


This test does not wait for Seek Done. 


6.1.6.1 Unit Select Seeking Tests Subtest Listing 


Board Subtest | | 
Being Tested Number (R4) | Subtest Name/Error Condition 

1,2,3,4 g Disk Drive or Formatter, not ready 

2,3, 1 Did Not Set Unit §@ Seeking Flop Via Seek CwD 

3 2 No Formatter Ready Generation on Formatter 

os Clear CMD 

2 3 Did Not Set Unit 1 Seeking Flop Via Seek Card 

3 4 No Formatter Ready Generation on Formatter 

| Clear CMD 

2 5 Did Not Set Unit 2 Seeking Flop Via Seek CMD 

3 6 No Formatter Ready Generation on Formatter 
Clear CMD 

2 7 Did Not Set Unit 3 Seeking Flop via Seek CMD 

3 10 No Formatter Ready Generation on Formatter 
Clear CMD 


6.1.7 TEST 6: Seeking Test 


In this exercise two seeking commands are issued, Seek and Recal- 
ibrate, and proper Seek-Done flops are checked. Also checked in 
this test is that an illegal track address used on a Seek command 
causes a Nonexistent Track Error and not a Seek Error. 


6.1.7.1 Seeking Test Subtest Listing 


Board Subtest yy 
Being Tested Number (R4) Subtest Name 

1 g Formatter not ready 

4,2,3 1 Selected Drive Not Ready 

4,2 2 Error Generation on RTZ CMD.No Seek Done Summary 

Status Bit Generation on RTZ 

2,4 3 No Selected Drive Seek Done Status Bit Generation 
on RTZ 

3,1 4 No Formatter Ready at RTZ Completion 

4 5 No Illegal Cylinder Error Bit Generation on Seek CMD 

4 6 Other Error Bit Generation on Illegal Seek cyp 

3 7 No Seek Done Summary Bit Generation On Seek CMD 

3 1g No Selected Drive Seek Done Status Bit Generation on 
Seek CMD 

4 | i Other Drive Seek Done Bit Generation on Seek CMD 


TEST 7: Interrupt Test 


The Interrupt tests use two formatter commands, the Recalibrate 
command and the Seek Only command. At this stage of testing, 
the Seek logic should be operable. The Interrupt logic uses 
these commands to cause the Seek Done identification bits to 
generate an Interrupt. 


NOTE: If the CPU halts during this test at some memory location 
between 14 and 776, the Interrupt branched to a wrong location. 
This indicates a fault in the Interrupt Vector Address. 


6.1.8.1 Interrupt Test Subtest Listing 


Board Subtest | 
Being Tested Number (R4) Subtest Name/Error Condition 
1 g Drive Not Ready 
1 None 
2,1,211 2 No Interrupt Generation with RTZ CMD 
2 3 TMP Oper Disk Ident Bits set in Disk Status Register 
at RTZ Interrupt 
3 4 No Interrupt Generation With Seek CMD 
2 5 Imporper Disk Ident Bits set in Disk Status Register 
at Seek Interrupt 
6.1.9 TEST 10: One Word Write Test 


This test is the first Write attempted by the Formatter. It is only 


a one word transfer and ent the ending formatter register para- 
meters are checked. 


6.1.9.1 This test will write data onto the first usable sector on the disk 


6.1.9.2 


6.1.9.3 


medium, 


The write operation is conducted by the "DXFER" Subroutine which 
tests all controller parameters before, during, and after the 
specified operation. 


If an error occurs it will be detected by DXFER Subroutine and the 


subtest count will be contained in location "DTCNT". For a com- 
plete description of the DXFER Subroutine subtest error conditions 


See Appendix A. Test10DTCNT subtest error conditions are defined 


below. 


2. 0) = 


TEST 10:DXFER_DTCNT Subtest Error Conditions 


Note: This is the first test to use the DMA logic. If the computer 
bus hangs up, the 211 Interface Board or CPU backplane is 
Suspect. 

DTCNT Value Subtext Name/Error Conditon Board Being Tested 

g Controller Not Ready 1 
1 Selected Disk Drive Not Ready 4,2 
2 Controller Went Busy with No "GO" CMD 3 
3 Controller did not go busy with "GO" CMD 3 
4 Interrupt did not occur before timeout 3,4,1 
5 Controller Hang in "BUSY" State 3,211,2 
6 Word Count Register did not overflow 2114273 
9 End Bus Address Register Incorrect 211 
10 End Sector Value Incorrect 3 
11 End Head Value Incorrect | 3 
12 End Cylinder Address Value Incorrect 4 
13 Controller Error Bit Set 3,2,4 
Note: l. This test exercises so much incrementally new logic in 
the disk controller that the user should examine the © 
disk controller register images saved by the diagnostic 
at the time of error detection. 
Correct Ending Values for Disk Controller Registers are as follows: a 
Register Correct Contents 
1 Control & Status 000306 
2 Unit, Sector, Head 0x0001 
3 Bus Address XXXXXX 
4 Word Count | 000000 
5 Cylinder 000000 
6 Disk Status 100000 
7 Error | 000009 
Note: 2. Any soft seek header or header CRC error will cause the 


controller to abort the write operation before actually 
writing any data onto the disk. 
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6.1.10 TEST ll: One Sector Write Test: 


€ 6.1.10.1 This test writes data on one sector of the disk. The 
aed Cylinder address is normally determined by RWCYL, while 
the Sector, Head and Unit value is determined by RDUSH. 


NOTE: 1.) This is the first time that a full sector 
transfer has been attempted. 


2.) No data is checked during this test. 


3.) The object of this test is to verify that 
the disk controller properly goes through 
the motions of performing a disk write 
operation: 


4.) Specific functions verified during this 
test are: 


1 - Multiple Write DMA Data Path to Con- 
troller FIFO memory 

2 - Multiple Write FIFO data path to disk 

3 - Multiple Word Count Register Write In- 
crementation 

4 - Multiple Bus Address Register Write 
Incrementation 


6.1.10.2 Optionally, the Sector and Head are dynamically selectable 
7 by the console switch register if CSWTCH is loaded with any 
( non-zero value. 


6.1.10.3 RWCYL and RDUSH locations are normally set up to write the 
data on the last available sector on the medium. 

6.1.10.4 The actual writ:e operation is performed under control of 
"DXFER" Subrout:ine and all appropriate errors are detected 
by "DXFER" and the error subtest count is contained in lo- 
cation "DTCNT"., 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditons. 


Note: If this test fails while test10 passes, the most 


probable? suspect is board 2 followed by the 211 
Interfaize Board. | 


i= 


6.1.10.5 DXFER DTCNT Subtest Error Conditions 


DTCNT Value Subtest Name/Error Condition Board Being Tested 
, Controller Not Ready 1 
1 Selected Disk Drive Not Ready A 
2 Controller went Busy with no "GO" CMD 3 
a Controller did not go Busy with "GO" CMD 3 
4 Interrupt did not occur before timeout 2 
5 Controller Hang in "BUSY" State 2 
6 Word Count Register did not overflow 2,211 
9 . End Bus Address Register Incorrect 211 
10 End Sector Value Incorrect 3 
11 End Head Value Incorrect 3 
12 End Cylinder Address Value Incorrect 4 
13 Controller Error Bit Set 3,2,4 


CN 
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6.1.11 
6.1.11.1 


6.1.11.2 


~6.1.11.3 
6.1.11.4 


TEST 12: One Sector Read Test 


This test reads data from one sector of the disk. The Cylinder 
address is normally determined by RWCYL, while the Sector and 
Head address are normally determined by RDUSH. Optionally, the 


Sector and Head address may be dynamically selectable by the 
console switch register if CSWTCH is loaded with any non-zero 


value. 


NOTE: 1.) This is the first time that any disk Read data 
transfer operation has been attempted. 


2.) No data is checked during this test. 


3.) The object of this test is to verify that the 
disk controller properly goes through the mo- 
tions of performing a disk read operation. 


4.) Specific functions verified during this test 
are: 


1 - Multiple Read DMA data path from controller 
FIFO memories to computer memory. 

2 - Multiple Read data path from disk to FIFO 
memories. 

3 - Word Count Register Read Incrementation 

4 - Bus Address Register Read Incrementation 


RWCYL and RDUSH locations are normally set up to read the 
last usable sector on the disk medium. 


Data Read Back is stored in Input Buffer 1 (IDBUF1) 


The actual read operation is performed by the "DXFER" Sub- 


routine and all appropriate errors are detected by DXFER and: 
the error subtest count is stored in location "DTCNT". 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine. Subtest error conditions for Test 12 are 
defined below. — 


aioe 


6.1.11.5 DXFER DTCNT Subtest Error Conditions 


DTCNT Value Subtest Name/Error Condition 
g Controller Not Ready l 
1 Selected Disk Drive Not Ready © 4 
2 Controller Went Busy with no "GO" CMD 3 
3 Controller did not go Busy with "G" CMD 3 
4 Interrupt did not occur before timeout 3 
5 Controller Hang in "BUSY" state 3,2 
6 Word Count Register did not overflow 2,3 
9 End Bus Address Register Incorrect 211 
10 End Sector Value Incorrect 3 
ll End Head Value Incorrect 3 
12 End Cylinder Address Value Incorrect 4 
13 Controller Error Bit Set 3,2* 
* Data Late Error 
Note: 1. This test exercises so much incrementally new logic in 


the disk controller that the user should examine the 
disk controller register images saved by the diagnostic 
at the time of error detection. 


Correct Ending Values for Disk Controller Registers are as follows: 


Register Correct Status 

Control & Status 000304 o™ 
Unit, Sector, Head XXXXXX aw 
Bus Address XXXXXX 

Word Count | XXXXXX'S 

Cylinder 100000 

Disk Status | 000000 

Error 


Any soft seek header or header CRC error will cause the 
controller to abort the read operation before actually 
receiving any data from the disk. 
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6.1.12 TEST 13: Write Count Test 


- 6.1.12.1 This test performs Write operations with an ever-increasing 
@ word count starting with 1 and increasing in power of 2 to 
a maximum of 4096 words. Each Write operation starts at 
absolute 0 Disk address. 


NOTE: 
1.) No data is checked during this test. 


2.) The object of this test is to verify that the 
disk controller sequences logic performs cor- 
rectly under data transfers less than and 
greater than one sector in word length. 


6.1.12.2 All thirteen data transfer operations performed in this test 
are done by the "DXFER" Subroutine. Any errors detected by 
the DXFER Subroutine during any of the 13 data transfers per- 
formed will be indicated by the DXFER subtest count value con- 
tained in location "DTCNT". 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and DTCNT subtest error conditions. 


6.1.12.3 Write Count Subtest Listing 


R4 in this test is used to define what one of 13 write data 
transfer operations is to be performed by DXFER per the fol- 
lowing table: 


( Board Subtest 

Being Tested Number (R4) Subtest Name/Error Condition 
4) Error During 1 Word Write 

1 Error During 2 Word Write 

2 Error During 4 Word Write 

3 Error During 8 Word Write 

4 Error During 16 Word Write 

5 Error During 32 Word Write 

6 Error During 64 Word Write 

7 Error During 128 Word Write 

2 10 Error During 256 Word Write 
3,211 11 Error During 512 Word Write 
3,211 12 Error During 1024 Word Write 
35211 13 Error During 2048 Word Write 
8,212 14 Error During 4096 Word Write 


6.1.12.4 . Logic specifically tested includes sector sequencer control, DMA 
word count Incrementation and Disk Word Count Incrementation 


6.1.12.5 No new logic is exercised by subtests 9 - 7. 


gee 


6.1.13 
6.1.13.1 


6.1.13.2 


TEST 14: One-Sector Read, Write, Compare Test 


This Test writes data on one sector of the disk, reads it 
back, and compares the data obtained with the original 
data written. The cylinder address is specified by RWCYL 
while the Sector and Head values are normally supplied 

by RWUSH. Optionally, the Sector and Head data may be 
dynamically supplied from the console switch register if 
CSWTCH contains any non-zero value. 


Data is normally written onto the last physical sector on 


the disk medium from the Output Buffer (ODBUF) and written 
back into Input Buffer 1 (IDBUF1). 
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: 6.1.13.3 All disk data transfers physically performed by the "DXFER"” 
ages. Subroutine, Any data transfer errors detected by DXFER will 
be indicated by the DXFER subtest count value contained in 
location DTCNT. 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 


6.1.13.4 The Read, Write, Compare Subroutine (WRC) is used in this | 
test to manage the Write, Read and Data Comparisons. (Ref- 
erence Appendix B) 


1.) If an error is encountered during the write data 
transfer (by DXFER) the "WRTERR" location is 
incremented. 


2.) If an error is encountered during the write data 
transfer (by DXFER) the "RDERR" location is 
incremented. 


3.) All Data comparisons between original data written 
onto disk from ODBUF and data received from the 
disk in IDBUF1 are performed by the Data Comparison 
Subroutine "DATCMP". (Reference Appendix C) 


If an error is detected during the data comparison 
subroutine "CMPCNT" contains the number of words 

compared before the error occurred while R2 and R3 
contain the correct and actual data values respec- 


( tively. 


6.1.13.5 R4 has no significance in this test with respect to subtest 
identification. | 


6.1.13.6 At this point the controller can at least qo correctly through 
all the motions of doing both read and write operations, and is 
correctly reading the sector header data. 


6.1.13.7 The capability to write or read data correctly has not been 
previously verified. 


6.1.13.8 The most probable error to occur during this test is a data 
comparison error. If a data comparison error occurs, the 
most probable board at fault is Board 2 which contains all 
of the data path logic,followed by the 211 coupler. 


6.1.14 TEST 15: Read, Write, Compare Count Test 


6.1.14.1 This test performs Write, Read, and Data Compare operations 
with an ever increasing word count starting with one and in- 
creasing by powers of two to a maximum of 512 words. 


Each disk operation starts at absolute disk address @Q. 


6.1.14.2 All-disk parameters are checked during the test by the DXFER 
Subroutine. Any data transfer errors detected by the "DXFER" 
Subroutine will be indicated by the subtest count value con- 
tained in location DTCNT. 


Ss, SG 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 


6.1.14.3 The Write, Read, Data Comparisons are managed by the Read, 
Write, Data Comparison Subroutine (WRC). 


Reference Appendix B. 


1.) If an error is encountered during a write operation 
(by DXFER) the "WRTTERR" location is set to a non zero 
value. 


2.) If an error is detected during a read operation (by 
DXFER) the "RDERR" location is set to a non zero value. 


3.) If an error is detected during the data comparison (by 
DATCMP) location "CMPCNT" contains the word count value 
when the error was detected. 


6.1.14.4 Write, Read, Compare Count Subtest Listing 
R4 is utilized in the test to determine which one of 9 Write, 
Read, Compare Operations is being performed per the following: 


Subtest 
Number (R4) Subtest Name/Error Condition 
g Error During 1 Word Write, Read, Compare 
1 Error During 2 Word Write, Read, Compare 
2 Error During 4 Word Write, Read, Compare | 
3 Error During 8 Word Write, Read, Compare va 
4 Error During 16 Word Write, Read, Compare Ly 
5 Error During 32 Word Write, Read, Compare | 
6 Error During 64 Word Write, Read, Compare 
7 Error During 128 Word Write, Read, Compare 
10 Error During 256 Word Write, Read, Compare 
ll Error During 512 Word Write, Read, Compare 


6.1.14.5 This test does not specifically test any new controller logic 
but is executed to gain additional confidence in the capability 
of the disk controller to read and write data correctly. If an 
error occurs during data comparison, Board 2 is probably at fault. 


6.1.15 TEST 16; WEA Pe aerOtect Test* 


This test pavietes that the Controller will not Write over Write- 
Protected sectors. 


6.1.15.1 First the test sets the Write-Protect bits of the absolute sec- 
tor § and then attempts to write on that sector. The test then 
verifies that the Controller aborted the Write operation and 
that the Write-Protect error bit is activated. 


6.1.15.2 All required disk data transfers are performed by the "DXFER" 
Subroutine and any errors detected by DXFER are indicated by 
the DXFER subtest count saved at location "DTCNT". 


Please refer to Appendix A for a complete description of the 


DXFER Subroutine and subtest error conditions. 
* Does not apply on ECC equipped controllers. 


es ae 


6.1.15.3 


6.1.15.4 


6.1.15.5 


6.1.15.6 


Write Protect Subtest Listing 


Subtest 
Number (R4) Subtest Name/Error Condition 
g Write Protect Sector Format Error 
| No Error Detection on Write over Write Protected 
Sector 
2 Write Over Write Protected Sector Error Bit Not 
Set 
3 Error During Read of Write Protected Sector 
4 Data Error-Attempted Write on Protected Sector 
Not Aborted 
5 Error During Reformat of Write Protected Sector 


This verifies that the attempted write on a Write Protected Sector 
was aborted by reading the data back and comparing it with origi- 
nal known data by the "DATCMP" Subroutine. 

Reference Appendix C. 


The Sector Write Protect logic exercised by this test is con- 
tained on Board 3, 


Error Register logic is on Board l. 


6.1.16 TEST 17: Header Override ~ HFADFR READ TEST * 


6.1.16.1 


6.1.16.2 


6.1.16.3 


6.1.16.4 


This test verifies that the Read-Without-Header-Check logic is 
functioning properly. The Header is first erroneously written 
and then a normal Read operation is attempted to insure that we 
cannot read the sector. 


The Read-Without-Header-Check command is then used to Read the 
sector. Checks are made to insure that no error occurs and 
that the data is correct. 


All required data transfers are performed by the "DXFER" Subrou- 
tine, and any detected errors are indicated. by the DXFER subtest 
count saved at location "DTCNT". 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 


Header Override Subtest Listing 
Subtest 

Number (R4) Subtest Name/Error Condition 
9 Error During Erroneous Header Format 
1 No Error During Read of Sector with Bad Header 

OR 
No Header Error Bit Set 
2 Error During Header Override Read of Sector 
with Bad Header 

3 Header Override Read Error - Data Incorrect 
4 Error During Reformat of Sector 
. Does not apply to ECC equippec controllers 


Ss AF 


6.1.16.5 
6.1.16.6 


6.1.16.7 


6.1.16.8 


6.1.16.9 


The header logic exercised by this test is contained on Board 3 
The Error Register logic is contained on Board l. 
This section of Test 17 checks the ability of the controller to 


read the header field, header CRC, Data Field, and the Data 
Field CRC. 


Header read verify subtest listing subtest number (R4) 
Subtest Numher (R4) Subtest Namer/Error Condition 
5 | Error during reformat uSing write 
header, data, CRC command 
6 Error during read of header, data, 


CRC, command 
7 Data error on sector field 
19 Error during normal format 


Early Phoenix 211's were shipped with the read hdr, CRC, Data, 
CRC command operating as a read header and CRC only command. 

If the Operator's controller constantly fails Subtest 7 of this 
Test (17), deposit a non-zero number in location "OLDHDR". This 
modification will cause the program to skip a certain section of 
the test. : 7 


Note: This difference will not cause any compatibility pro- 
blems in mixing new or old controllers and, or disk 
packs. The Read Header, Header CRC, Data and Data CRC 
command is not used by any DEC* Operating Systems, and 
would only be used in special application programs, 
(pack verification), or in diagnostics. 


*Digital Equipment Corporation 
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6.1.17 “EST ane Write-Protect Override - Write Check “est 


This test verifies that the weieexproecet= -~Override command 
logic functions properly. | 


6.1.17.1 | Known data is written onto the disk. The sector to be 
| Write-Protected is then so protected and new data is 
written using the Override command. The new data is 
then read back and checked to verify that the Write 
operation actually took place. 


6.1.17.2 All required data transfers are performed by the "DXFER" 
Sub-routine, and any detected errors are indicated by the 
DXFER subtest count saved in location "DTCNT". 


Please refer to Appendix A for a complete description of 
the DXFER Subroutine and subtest error conditions. 


6.1.17.3 Write Protect Override Subtest Listing 


Subtest | | 
Number (R4) Subtest Name/Error Conditions 


Error During Write Protect Sector Format 

Error During Write Over Write Protected 
Sector Override 

Error During Read of Protected Sector 

Data Error - Write Operation did Not 

Override Protected Sector 

Error During Sector Reformat 


& WAI m SR 


6.1.17.4 The Write Protect Override Logic exercised by this test 
3 is located on Board 3. 


6.1.17.5 The second section of Test 20 verifies the write check logic 
of the 211 controller. Known data is first written using 
normal write command. A write check command is issued and 
checks are made to insure no error was generated. The last 
step is to destroy a part of the memory buffer and to issue 
write-check commands (2) to insure that an error is generated. 
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6.1.17.6 Write Check Subtest Listing 


SUBTEST 


NUMBER (R4) 


5 
6 
7 


1g 
ll 
12 


13 


14 


SUBTEST NAME/ERROR CONDITION 


Error 


Error 


Error 


during initial normal write 
during write check command 


not detected during write check 


command with destroyed buffer 


Write 
Other 


Error 
write 


Write 
other 


check error bit not set 
errors bits set 


not detected during second erroneous 
check command 


check error not set or some 
error set as well 


Corrected buffer with write check command 
reissued caused error 


6.1.18 TEST 17: Header-Write Command Test 


 6.1.18.1 This test verifies that the Header can be written by the 
Write-Header-and Verify command (CRC). The Header is 
written to an erroneous value using the command and then 
a normal Read is attempted and the presence of the ap- 
propriate Header Error bit (s) is (are) checked. 


6.1.18.2 All required data transfers are performed by the "DXFER" 
Subroutine, and any detected errors are indicated by the 
DXFER subtest count saved in location "DTCNT". 


6.1.18.3 Header-Write Command Subtest Listing 


Subtest _ 
Number (R4) Subtest Name/Error Condition 
9 Error During Erroneous Sector Header Format 
1 No Detected Error During Read of Sector with 
Bad Sector Header 
OR . 
Sector Header Error Bit Not Set 
2 Bus Address Register Erroneously Ineremented 
3 Word Count Register Erroneously 
4 Error During Sector Reformat to Illegal Head 
Header - 
5 No Detected Error During Read of Sector with aa 
Bad Head. Header Ned 
6 | Header Error Bit Not Set 
7 Other errors generated other than sector/head 
error | 
1g Error during reformat to illegal cylinder 
address 
ll Error not detected when read attempted on 
sector with bad cylinder header 
12 , Error during final sector reformat 


6.1.18.4 The Header logic exercised by this test 1s contained on Board 3. 


4.1.18.5 Error logic is located on Board l. 
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6.1. 1° restr 22: cRc and Header Compare Tests 


6.1.19.1 


6.1.19.2 


6.119 .3 


6.1.19.4 


6.1.19 .5 


These tests check the logic governing the detection of Header and 
CRC errors. Using the Write Header Data and CRC commands, erron- 
eous Headers and CRC Checks are written in various combinations. 
Checks are then made for proper error bit settings. 


All data transfers in this test are performed by the "DXFER" Sub- 
routine, and any errors detected are indicated by the contents 
of the DXFER subtest location "DTCNT". 


Please refer to Appendix A for a complete description of the DXFER 
Subroutine and associated subtest error conditions. 


CRC and Header Compare Subtest Listing 


Subtest 


Number | Subtest Name/Error Conditions 
9 Error During Write Format of Erroneous Header CRC 
1 No Error Detected During Read of Bad Header CRC 


Sector 
2 Header CRC Error Bit Did Not Set During l 
3 Some Other Error Bits Erroneously Set During 1 
4 Error During Write Format of Erroneous Header 
5 No Error Detected During Read of Bad Header Sector 
6 Sector or Cylinder or CRC Header Error Bit Not Set 


fi Error During Write Format of Erroneous Header 
10 No Error Detected During Read of Bad Header Sector 
11 CRC or Cylinder Error Bit Not Set During Read 
12 Other Error Bit Erroneously Set During Read 
13 Error During Write Format of Erroneous. Header 
14 No Error Detected During Read of Bad Header Sector 
15 No CRC Header Word 1 Error 
16 Other Error Bit Erroneously Set 
17 Error During Write Format of Bad Sector Header 
20 No Error Detected During Read of Sector with bad 
3 Header 
21 No CRC Header Error Detected 
22 Other Error Bit Erroneously Set 
23 Error During Final Correct Format Write 


The Header and CRC loqic exercised in this test is contained on 
Board 3. | 


The error register logic is contained on Board l. 
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—~6.1.20 TEST 23: Bad Sector Flag Test 


This test checks the Bad Sector logic 


6.1. 20.1 
6.1.20.2 


6.1.20,3 


6.1.20 4 


6.1.20 5 


6.1.20. 6 


| | on. 
Bad Sector bits are added to Header Word #1 of Sector @, Head 9, -_—s 
Track 9, and a Read command is issued. 


The disk controller Error Register (DERR) is then checked to see 
if the Bad Sector Flag Bit is set. 


A check is then made to insure that the controller "skipped" the 
flagged "defective" sector @ and conducted a read operation on 
Sector l. | | 


This is done by comparing the data actually obtained during the 
read with data known to have been on Sector 1 of the disk. 


All data transfers in this test are conducted by the "DXFER" 
Subroutine, and any errors detected are indicated by the con- 
tents of the DXFER subtest count location "DTCNT". 


Bad Sector Flag Subtest Listing 


Subtest | ; 
Number (R4) | ' Subtest Name/Error Condition 


J] Error During Bad Sector Flag Reformat of Sector 9 
J Error During Write of Known Data to Sector l a 
2 No Error Detected During Read of Sector @ (Bad wae 
Sector Flag Set) ~— 
3 Bad Sector Flag Bit Not Set in Error Register 

4 Other Error Bit Erroneously Set 

5 Erroneous End Sector Field Value 

6 Error During Reformat of Sector 9. 

7 No Error During Timeout Test 
10 Time Out Error Bit Did Not Set 
a EG No Error Clear on Formatter Clear Command 


The Bad Sector Flag logic exercised in this test is contained 
on Board 3 and associated error status logic is contained on 
Board l. ; | 


6.1.21 TEST 24: Recalibrate Test 


These tests check the RTZ command for two areas. 


6.1.21.1 


6.1.21.2 


The first section verifies that the drive is indeed positioned 
on Track @ after an RTZ. 


Secondly, the conditions of the seeking flip-flops are checked 
(DSTAT) during and afte: the RTZ command. 


ae 
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6.1.21.3 Recalibrate Subtest Listing 


Board Subtest | 
Being Tested Number (R4) Subtest Number/Error Condition | 
1 g Controller Not Ready 
4 1 Selected Disk Drive Not Ready 
4 2 Error During Seek Operation 
2 3 Correct Seeking Flop Not Set 
2 4 Other Seeking Flop Erroneously Set 
2,4 a) Proper Seek Done Flop Not Set 
2 6 Seeking Flop Still Set After Seek Done 
3 7 Seeking Flop Erroneously Set During Seek Inhibit 
Read 
4,3 10 Drive Did Not Go to Cylinder @ - Error During 
3 cel Seek Inhibit Read of Cylinder @ | 
Seek Status Flops Erroneously Set During Seek 
Inhibit Read 
3 12 No Error Detected During Erroneous Seek Inhibit 
| Read 
3 | 13 Cylinder Header Error Bit Did Not Set 


6.1.22 TEST 25: Implied Seek Test 
This test verifies that the seek done flag will not be set during 
an "implied" seek operation and that no seek operation takes place 
when the Seek Inhibit Bit ( ) of the Control and Status Register 
is set. 


6.1.22.1 First the implied Seek is utilized in a Read command and a check 
is made to see that the Seek Done flag is not set. 


6.1.22.2 Secondly, two Read commands are given, one with a proper cylinder | 
location and Seek Inhibit set to insure the original seek was to 
the proper cylinder, and the other with an erroneous cylinder 
address and Seek Inhibited to force a Cylinder Header Compare 


error. 


6.1.22.3 All data transfers in this test are performed by the "DXFER" Sub- 
routine, and any errors detected are indicated by the contents of 
the DXFER Subtest location "DTCNT". 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 
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6.1.22.4 Implied Seek Subtest Listing 
7 | Subtest | | | | | 
Number (R4) Oo Subtest Name/Error Condition 
9 Selected Disk Drive Not Ready 
1 Error During RTZ Operation 
2 Error During Implied Seek Read 
3 Seek Done Flag Erroneously Set 
4 Error During Same Track Seek Inhibit Read 
2. No Error During Seek Inhibit Read from | 
| Different Track 
6 No Header Error Bit Set During Read of Sub-~ 
test 5 | 
7 No Controller Ready on Formatter Clear 
6.1.242.5 The Seek Inhibit logic exercised in this test is contained on 
Boards 1 and 4. If Seek Done Flag in subtest 3 is set, the 
most probable board at fault is Board 3. 
~- 


ee 


6.1.23 TEST 26; Converge/Diverge Worst Case Seek Loop Test = Address Test 


ees 6.1.23.1 This test sends the disk drive into a Worst-Case-Seeking loop, 
€ and is a test of the disk drive servo electronics rather than 
oe of the disk controller. 


6.1.23.2 The seeking starts at the extreme ends of the disk cartridge 
(Track §@ and Track 1466g) and alternates between an increasing 
track address and a decreasing track address. This process con- 
tinues until each track has been searched twice. 

6.1.23.3 No data is transferred during this test. 


6.1.23.4 If an error occurs: 


Rl = Current decreasing Cylinder Address 

R2 = Current increasing Cylinder Address 

R3 = Loop Count that error occurred on 

R4 = subtest count 

R5 = Loop Control Flag 
“R5 = 1 For Increasing Cylinder Seek Cycle 
R5 = @ For Decreasing Cylinder Seek Cycle 


6.1.23.5 Converge/Diverge Worst Case Seek Loop Subtest Listing 


Subtest 
Number (R4) Subtest Name/Error Condition 
7 | G Controller Not Ready 
( 1 ; Selected Disk Drive Not Ready 


6.123 .6 The logic in the disk controller principally exercised by this 
test is the seek logic contained on Board 2 and the disk inter- 
face logic contained on Board 4. 


6.1.23.7 Disk Address Test 


This eection of Test 26 checks the logic of the three disk 
address functions: 


As Sector 
B. Head (Surface) 
C. Cylinder 


Starting at disk address ABS. #, one sector write/read 
commands are issued incrementing the sector and head 
values until the first cylinder boundary is crossed. (CYO @ + 


CYL 1) See Fig. 6.1. 


JA 


Sector X = Variable Cylinder M = 419822 


fig 6.1 Disk Structure 


After cylinder one is reached, transfers are issued from 
maximum sector and maximum head addresses. These one sector 
commands increment the cylinder counter each time and continue 
until the overrun error is detected. 


The result of the above sequence is that all disk address lines, 
sector, head and cylinder have been exercised. | 


6.1.23,8 The transfers in this section of Test 26 are performed 


by subroutine "DXFER", and any errors detected are in- ae 
dicated by the subtest location "DTCNT". - 
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 é 6.1.24 Test 27 Functions Tested: 


- Memory Extension 

Buss Timeout 

- Overrun Error 

- Memory Address Increment 


WN 
e 


6.1.24.1 Overrun Error 


Disk address parameters are loaded as maximum values. l.e. 
last addressable sector, head and cylinder. A two sector 
write command is issued and checks are made to ensure that 
the overrun error was generated and that the controller 
aborted operations. 


S16= 


6.1.24.2 Memory Extension 


One word write commands are issued with memory address loaded 
to a value that will increment an extension bit. Checks are 
made to ensure that the boundary was proverly crossed. See 
Table 6.1 


MEM EXT MEM ADDR 


‘|Before. Command 


MEM EXT MEM ADDR 
177776 G1 g 
177776 1g g 
177776 11 p 
177776 Oy) g 


After Command 


TABLE 6.1 MEMORY EXTENSION TEST 


6.1.24.3 Buss Timeout Error 


6.1.24.4 


A one word write command is issued with memory address set to 
a nonexistent value. A check that the proper error bit is set 
and that no other errors are present. 


Memory Increment Test 


This test was designed to detect the failure or faulty wiring 
of the memory address register. 


A one word write is issued from every possible starting memory oe 
address, including the memory extension bits. An illegal sector 
address is used to speed up the process. (Using an illegal sec- 

tor aborts the command early and therefore stops the sequencer 

from looking for sector coincidence.) 


No errors are checked or cared about in this exercise, only 
the incrementing of the memory address register by 2 on each 
transfer. 


6.1.24.5 Test 27 Subtest Listing 


Boards 


Being Tested 
1,4 g 


Subtest 
Number Subtest Name/Error Condition 


No error detected during overrun 


1,4 1 Overrun error bit not set 

1,3,4 2 Some other errors set 

1,3 3 Error not cleared by system clear 

211 4 First memory extension didn' ‘ set 

211,1,3 5 If an error was present wasn't cleared by 
system clear or second memory extension 
didn't set 

211,1,3 6 Memory ext. didn't overflow or error condition 
wasn't cleared by system clear 

211,1 7 Didn't force error with buss timeout 

211 (19 Buss timeout not set 

1,3 11 Other error with timeout 

211,1 12 Error not cleared by system clear 

211 (w.w.) 13 Special wirewrap test If this subtest fails 


FCO #75 is missing from your 211 (wirewrap only) 


S175 


6.1.24.5 Test 27 Subtest Listing Continued 


Boards 


Being Tested 
211 | 


Subtest 


Number 


14 


Subtest Name/Error Condition 


At this subtest we are checking the 
memory address incrementation if an 
error should occur here it would be 
because either the increment didn't 
take place at all or the mem. reg 
incremented to an erroneous value. 
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6.1.25 TEST 30: Seek/write, Seek/Read Test- Random Transfer Test 


6.1,25.1 This test is a disk subsystem reliability test. The drive is 
made to seek a Worst Case pattern and write data generated by 
a subroutine (PATGEN) , that creates a unique array of data 
each jtime it is called. 


© 


6.1.252 After every ipack has been written the same seeking pattern in 
| reverse is commanded and Read and Compare is done from each 
track. 


6.1.253 The Same converge/diverge seeking loop utilized in Test 18 is 
| used in this test. : 


6.1.8.4 All data transfers in this test are performed by the "DXFER" 
| Subroutine, and any errors detected are indicated by the con- 
tents of the DXFER Subtest location "DTCNT". 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 


6.1.25.5 Seek Write, Seek Read Subtest Listing 
ae ; 
This test is divided into two parts for write and read. 
During the write operation R4 is incremented each time a 


data transfer is made, four transfers being made per cycle 
until the complete disk is written. 


During the read operation R4 is reinitialized to 5 and then | = 2 
incremented for each read operation performed. 7 we? 
Subtest a 
Number (R4) Subtest Name/Error Conditions 
G, 5, etc. Error During First Decreasing Cylinder Disk Write 
; 1, 6, etc. Error During Second Decreasing Cylinder Disk Write 
Write a, NOAL 
a v ° 
cLeae 3, 10, etc. Error During First Increasing Cylinder Disk Write 
4, ll, etc. Error During Second Increasing Cylinder Disk Write 
5, 15, etc. Error During #1 Decreasing Cylinder Read 
6, 16, etc. Error During #1 Read Data Comparison 
7, 17, etc. Error During #2 Decreasing Cylinder Réad 
Read J10, 20, etc. Error During #2 Read Data Comparison 
Cycle\¥ 11, 21, etc. Error During #3 Increasing Cylinder Read 
12, 22, etc. | Error During Read Data Comparison Cycle 
13, 23, etc. Error During #4 Increasing Cylinder Read 
14, 24, etc. Error During #4 Read Data Comparison 


6.1.25.6 This test is more of a disk drive exerciser than a test o2% disk 
| controller logic. 


 6.1.25.7 Most probable error to occur during this test is a soft header 
seek error indicating a disk drive positioning problem. 
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6.1.25.8 The second portion of this test is also a disk subsystem 
= reliability test. The only difference in the second part 
© is that all disk addresses and data patterns as well as 
ae transfer sizes are random. 


If more than one disk has been selected during Diagnostic 
startup, the unit selection will also be random. 


6.1.25.9 Subtest Listing 


The subtest number remains 5 throughout the test. Jf an 
error occurs refer to Section 6.1.25.4 - 
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6.1.26 TEST 31: Disk Data Test 


This test writes over the entire disk surface and then verifies 
the data by reading it back and comparing it with the original 


data written. 


Data is written two sectors at a time and read into two sectors 
at a time through all of the surfaces before the cylinder regis- 
ter is incremented. 


The data pattern used is a rotating test pattern with the excep- 
tion that the first three words of every sector contain the ab- 
solute disk address. oe 


6.1.26.1 


6.1.26.2 


6.1.26.3 


°6.1.26.4 


6.1.26.5 


Write Program 


This program writes over all of the disk surfaces two sectors 
at a time. If an error is detected CURSEC, CURHD, and CURCYL 
indicate the disk address at which the failure occurred. 


This program reads the entire disk surface two sectors at a 
time. If an error is detected, CURSEC, CURHD and CURCYL indi- 
cate the disk address at which the failure occurred. 


Boundary Crossing 


Both the Write and Read routines command their operations to 
include Boundary Crossing, i.e. two-sector writes are issued 
at MAXSECTOR and continue on to increment the Head bits and 

Cylinder bits. 


All data transfers in this test are conducted by the "DXFER" 
Subroutine, and any errors detected are indicated by the con- 
tents of the DXFER subtest count location "DTCNT". 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 


The Data Comparison Subroutine "DATCMP" is used to perform 
all of the data comparisons made in the read portion of this 
test. Refer to Appendix C for a complete description of this 
subroutine and associated error conditions. 
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Note: 1. The disk data test is more of a disk drive and media 
reliability test than a disk controller test. 


2. The test will normally stop at the detection of any error 
condition. 


3. If the test stops with an error the user should note 
the contents of the DUSH and DCYL Registers and rerun 
the test. | 


4. Repeated test failures at the same absolute disk address 
is indicative of a defective sector in the media. 


6.1.27 TEST 32: Read and Compare Test 


6.1.27.1 This program reads the complete disk surface and compares data 
received with reference data. Before entering this test, Test 
31 must be run, since only Read commands are used during this 
exercise. Test 32 is essentially the Read portion of Test 25 
modified to inclu a data error counter for use as a relia- 
bility test. 


6.1.27.2 Setting Switch 7 of the console during step 4.1.7 of the start- 
ing procedure inhibits Program Halt when a Data Compare error 
is detected. Location "ERRCNT" is incremented each time an 
error is found. For explanation of Retry mode, see Section 4.2. 


( 6.1.27.3 All data transfers in this test are conducted by the "DXFER" 
L Subroutine, and any errors detected are indicated by the contents 
of the DXFER subtest count location "DTCNT”. 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 


6.1.27.4 The Data Comparison Subroutine "DATCMP" is used to perform all 
of the data comparisons made in this test. 


Refer to Appendix C for a complete description of this subroutine 
and associated error conditions. 
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0. need TEST 36: Simultaneous Overlapped Seek Test 


6.1. 28.1 Objective: This test verities proper operation of tne disk 
controller seek logic by initiating simultaneous seeks on 
multiple disk drives and verifying that: 


1.) A seek complete interrupt is received from each disk 
drive commanded to seek. 


2.) The seeking, and seek done status bits for each disk 
drive and seek summary status bit operate correctly. 


3.) The seek drive identification logic correctly identi- 
fies the disk drive generating the Seek Done Interrupt. 


6.1.28 . 2 Operation: 


6.1.28.2.1 This test will operate on the number of disk drives from 
1-4 defined to the diagnostic program by the operation 
via the computer switch register at the time of program 
initiation. . 4 


6.1.28 .2.2 Initially all disk drives to be used in test are commanded 
| to cylinder zero via repeated use of the Select and Seek 
Subroutine (SELASK) defined in Appendix E. 


6.1.28.2,3 All disk drives utilized are then commanded to seek to 
the last cylinder on the disk (MAXCYL) via the Select 
and Seek Subroutine (SELASK) defined in Appendix E.. 


6.1.28.2,4 The disk controller interrupt is then enabled and the 
test waits for the seeks to complete via entering the 
_WAITI Subroutine. 


6.1.28.2.5 A special seek interrupt service routine (SKINT) is 
» 4 used for this test which checks for proper: 


-l Seek Done Summary Bit Set 
-2 Seeking Status Bit Reset 
-3 Drive Seek Done Status Bit Set 


This interrupt service routine also increments an inter- 
rupt count location (ICNT) once for each interrupt re- 
ceived, and enters the Seek Ident field value received 
in the corresponding Interrupt Flag Table (INTTBL) loca- 
tion. 


61.28 .2.6 The Seek End Check Subroutine (SENCHK) is then used to 
verify that the proper number of seek done interrupts 
was received and that the Seek Ident Field values pre- 
viously saved in INTTBL are correct. See Appendix F 
for detailed description of SENCHK. 


6.1.28.3 Subtest Listing 


6.1.28.3.1 A separate subtest count is maintained for each disk 
drive utilized in this test. 


6.1.28.3.2 The subtest count for each disk drive i= contained in 
the corresponding drive location in the Seek Subtest 
Count Table (SKCNT). 
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6.1.28.3.3 Seek Subtest Disk Drive Values are as follows: 


SKCNT Table Value 


p 
1 


SELASK Errors 
2 
3 


4 
5 


SKINT Errors 6 


7 
10 
SENCHK Error 11 


6.1.28.3.4 R4 Subtest Values 


Functional Test/Error Condition 


Disk Drive Not Ready When Selected For RTZ 

Drive Seeking Status Bit Not Set at Begin- 
ning of RTZ 

Disk Drive Not Ready When Selected For Seek 

Drive Seeking Status Bit Not Set at Begin- 
ning of Seek Command 

Drive Seek Done Status Bit Not Set at Inter- 
rupt 

Drive Seeking Status Bit Not Reset at Inter- 
rupt 

Seek Done Summary Bit Not Set at Interrupt 

Disk Controller Error at Interrupt 

Disk Drive Not Ready at Interrupt 

Drive Seek Identification Field Incorrect 
at Interrupt 


R4 is incremented for subtests not unique to a disk drive. 
R4 subtest listings are as follows: 


~R4 Value 


pg 
1 


Disk Controller Not Ready 

Incorrect Number of Interrupts or other 
seek error. 
See SKCNT Table Subtest values. 


6.1.29 TEST 37: Overlapped Seek and Data Transfer Test 


6.1.29.1 Objectives 


This test verifies that the Disk Controller functions properly 
when seek operations are overlapped with data transfer operations. 


61.29..2 Operation 


This test initiates a 8K word data transfer on the MAXCYL of 
unit @ after having initiated seeks to cylinder 5 on all other 
units connected to the disk controller, as defined by the oper- 
ator at time of program initiation. 


6.1.29 .2.1 The Seek operations on all units but @ should complete before 
the 8K data transfer being conducted on unit @. © 


-24- 


6,1.29.2.2 When unit @ completes the data transfer: 


1. ) Seek status data should be present for one of the other 
drives when the transfer done interrupt is generated. 


2.) Seek interrupts for all other drives commanded to seek 
will be pending. 


6.1.29.2.3 The Program: 


1.) Verifies that seek status is present and proper for one 
disk when transfer complete anece sept is received. 


2.). Redirects pending seek interrupts to seek interrupt 
service routine. 


3.) Verifies that seek interrupts are received for all other 
drives commanded to seek, and that status is proper. | 


NOTE: 


This test requires a minimum of two disk drives for 
proper operation. 


66. 1-29,2,4 Initially all disk drives to be exercised are returned to 
_ cylinder @ via executing a RTZ command via the Select and 
Seek Subroutine "SELASK". (See Appendix E) 


6.1-29.2.5 The SELASK Subroutine is used to initiate commanded Seek 


be, 


Operations on all other disk drives but unit @. “= 
2 


6.1.29,2.6 The DXFER Subroutine is used to conduct the 8K write data 

| | transfer on MAXCYL of unit @ and to check all standard 
controller functions for normal operation: (Please see 
Appendix A for description of DXFER Subroutine) 


6-1.29.2.7 The Seek Interrupt Service Routine (SKINT) is used to field 
seek done interrupts for disk drives 8 and 3 (if used) and 
to check for proper drive seek status conditions. (See 
Appendix G for a description of the SKINT Routine) 


6. 1.29.2.8 The Seek End Check Subroutine (SENCHK) is used to verify 
. that the correct number of interrupts was received and the 
seek identification field values received at time of interrupt 
are correct. (See Appendix F for description of SENCHK.) 


6. 1.29.3 Subtest Listing 
R4 is used to indicate primary subtest values while the Seek 


Count Table (SKCNT) is used to catalogue subtest values associ- 
ated with each disk unit. 
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C 6.1.29.3.1 R4 Subtest Listing 


~R4 Value 


m WN MQ 


7 
10 


Functional Test/Error Condition 


Controller Not Ready 

RTZ Initiate Error 

Seek Initiate Error on Unit 1,2, or 3 

DXFER Transfer Error on Unit 9 

Seek Done Summary Flag not Set at Unit 9 
transfer Complete 

Drive Seek Done Flag Not Set at Unit 9 
Transfer complete 

Drive Seeking Flag Set at Unit #@ transfer 
complete 

Other Disk Drive Seek Done Interrupt Errors 

Wrong Number of Interrupts or Seek Ident. 
Error. 


6.1.29.3.2 Seek Count Table SKCNT Drive Subtest Listing (Drives 1, 2 or 3) 


SKCNT Table Value 


SELASK Errors 


SKINT Errors 


SENCHK Error Ill 


Functional Test/Error Condition 


Disk Drive Not Ready When Selected for RTZ 

Drive Seeking Status Bit Not Set at Begin- 
ning of RTZ | 

Disk Drive Not Ready When selected for Seek 

Drive Seeking Status Bit Not Set at Begin- 
ning of Seek 

Drive Seek Done Status Bit not Set at Inter- 
rupt 

Drive Seeking Status Bit Not Reset at Inter- 
rupt = a8 | 

Seek Done Summary Bit Not Set at Interrupt 

Disk Controller Error at Interrupt 

Disk Drive Not Ready at Interrupt 

Drive Seek Identification Field Incorrect 
Interrupt | 
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Special Option Tests 


-Se€é 1 


The remainder of the tests excluding the format programs 
45, 47, 50 apply only to special option controllers. 


Error Correction Code 211 Tests 


Phoenix 211's equipped with ECC have 2 more registers than 
standard controllers. ECC controllers have a much more com- 
plex header verification process and require several special 
tests. The following 6 tests are substituted into the test 
origin table when the operator selects the ECC option. 


Test 16A ECC Register Checks 
This test checks the ECC pattern register for loading and 


reading as well as the initialization of both the ECC pattern 
reg. and the ECC bit count register. 


Subtest Listing 


Subtest Number Error Condition 
g | ECC bit position not clear after I/O reset 


ECC bit pattern not clear 
Bit 15 didn't set or too many bits in ECCPW 
Register 


3 Bit 15 didn't clear in ECCPW 

4 NOP command cleared bit 15 in ECCPW 

5 System clear didn't clear bit 15 in ECCPW 

6 I/O reset didn't clear bit 15 of ECCPW  —  -.~ 
All subtests of ECC Test 16A are testing Bd. #1 a 


Test 17A ECC/CRC Detection Test 


This test checks the capability of the ECC detection logic to 
sense bad header CRC words. 


In an ECC controller there are two pairs of header words and 
two pairs of header CRC words. The only time a header compare 
error will happen is if an error occurs in both pairs. The 
only time a header CRC error occurs is if the error is in both 
CRC pairs. — 


The header configuration is shown below. 


Several different combinations of errors are tried and ending 
disk parameters are checked to ensure operation aborts. 


ys 


6625361. ° 


Compatibility with other controllers is checked by reading 
a newly created CRC/ECC word and comparing it with a word 
previously generated at Xylogics' manufacturing facilities, 
Subtest Listing Test 17A 


In all subtests the order of board test is 1. Board #1 
| 2. Board #3 


Subtest Number _ Error Condition 
pg Formatter not ready 
an Error during reformat 
2 No error during bad hdr read 
3 CRC not detected 
4 Other error with CRC 
5 Word count incremented 
6 Bus address incremented 
7 Sector (DUSH) didn't increment properly 
19 Error during reformat - Sector 9@ 
11 Error during reformat - Sector l 
12 Error during read of Sector . 
is 7 | Error during read of Sector l 
using read har, data, CRC command 
14 First CRC word not compatible 
15 Second CRC word not compatible 
16 First CRC word, second pair, not compatible 
17 Second CRC word, second pair, not compatible 
28 Reformat Sector @ caused error 
21 No error detected during reaa of sector 4) 
22 CRC error not detected 
23 Reformat of Sector @ caused error 
24 Error not detected during read of sector @ 
25 CRC error not detected 
26 Error during reformat of sector 9 
27 Error not detected during read of sector 9 
3G CRC error not detected 
31 Error during sector @ reformat 
32 Error during sector @ read 
33 First CRC word ¥9 
34 Second CRC Word ¥9 
35 Third CRC Word #9 
36 Fourth CRC Word #9 


Test 21A ECC Detection Test 


This test sequence checks the ECC detection logic of the 
Phoenix 211. Ail subtests use the ECC inhibit option that 
stops all correction actions that would normally occur if 
one encounters an ECC error. The purpose of inhibiting ECC 


is that at this time in testing the correction logic has not 


been checked. 
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6.2.4.1 ECC Sector Format and Read Routine 


This routine issues 4 disk commands during the ECC test 
sequence. The general function of the exercise is to 
force ECC errors by destroying a small section of a sector 
by using the write header, CRC, data and ECC command. 


operator can select the area in the data field where he de- 


sires to cause the error. The steps to accomplish this are 


as follows: 


a1. Using the normal write command, write a single sector 


The 


executing this command will cause ECC words to be 


generated. 


2. Read the sector using the read format command this 
command reads the entire sector, including headers, 
header CRC's, data and ECC words. 


3. Rewrite the sector after changing desired data word 


(from 1 to 16 bits). 


4. Issue normal read on that sector to cause ECC error 


5. Exit routine. 


Calling sequence: 


(X) JSR MRS, WRTECC 
(X+2) -Word 9 
(X+4) .Word @ 
(X+6) Word 9g 


Note: This routine does not modify the ECC inhibit bit 
(bit 15 of the ECC bit pattern reg). | 
possible to use this call to check ECC correction as well 


as detection logic. 


6.2.4.2 Subtest Listing 


=e we “8 Ve 


Program call 
Data pattern desired 
Word position (X2) 
Bit (S) cleared to 
cause error 


In all subtests the order of board under test is: 


1. Board #2 
2. Board #3 


Subtest Number 
Q | 


Error Condition 


Error correct sector B 


Error not 
ECC error 
Error not 


ECC error 


Error not 
ECC error 
Error all 
Error not 
ECC error 
Error not 
ECC error 
Error not 
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detected bit 
bit not set 

detected bit 
bit not set 

detected bit 
bit not set 

one's - good 
detected bit 
not detected 
detected bit 
not detected 
detected bit 


position 
position 
position 


sector 
position 


position 


position 


It is therefore 


1 


4096 


2048 


2 wf 


ew 


Subtest Number | Error Condition 


15 ECC error not detected 
om, 16 Error not detected bit pos. 2048 with 
( checkboard pattern 
- 47 ECC error not detected 
29 Error not detected bit position 
2048 - reverse checkboard 
21 | ECC error bit not set 
6.2.5 Test 22A ECC Detection/Correction Test 


This test is the first to check the capabilities of the ECC 
logic in correcting bad data as a result of non-writable spots 
on a disk pack. 


The Phoenix 211 has commands that enable the programmer to 
write data on any part of the sector field including the 
header CRC words and the data ECC words. This option makes 
it very easy to check other controller functions like the 
ECC generation. 


The following tests will try to force ECC errors in the 
below manner: 


1. Issue a write with preselected data field 
This command is a normal write function. 


2. Issue a read command to read ECC words 
This command reads all fields of the sector. 


( 3. Issue a second write command after having changed 
| the data field to force the ECC error. 
This command write all fields of the sector. 


4. Issue a second normal read to force the ECC error 


5. Later in the test procedure the ECC position and 
pattern registers will be checked for proper values. 


6.2.5.1 Subtest Listing 
All subtests are exercising Bd. #1 and Bd. #3 


Subtest Number Error Condition 
g Error not detected bit position 
l bad (ECC inhibit set) 
1 ECC error bit not set 
2 Word count overflowed ~- shouldn't have 
3 ECC PB #9 
4 Error not detected bit position 
l bad (ECC inhibit reset) 
5 ECC error bit not set 
6 ECCPB #1 | 
7 ECCPW #1 (Does not equal) 
1g Error not detected (11 bit error) 
11 ECC error not detected 
12 ECCPB #1 


13 | ECCPW #3777 (11 bit XOR) 


-~30- 


6.2.6 
6.2.6.1 


6.2.6.2 


6.2.6.3 


6.3 
6.3.1 


Subtest Number | Error Condition 


14 : | Error not detected (12 bit error) 

15  EcC error bit not set 

16 ECCPB #110041 (bit 15) 7 

17 Error not detected during sliding 
| dl bit error , 

29 ECC error bit not set 

21 ECCPB #1 (count always = 1 until 


error bit passes llth bit position 
into the sector) 


Test 23A ECC Compatibility/Exercise 


These tests check that the controller under test is generating) 
the same CRC/ECC patterns that previous 211 controllers have 
generated. | | 


A second part of this exercise is to force CRC errors on various 
areas of the disk and check that the ECC information generated 
by the ECC logic is correct, Tests TNA21 and TNA22 do similar | 
checks however, those tests center on the first word of the 
data field. 


Subtest Number | Error Condition 
g ; Error during sector § write 


1 Error during sector @ read 
(This reads all fields) 

2 First ECC word is bad 

3 | Second ECC word is bad 


peavae under test are Boards #1 and #3 | ' 


Test 33 Multiple CPU Exercise 


This test is an exercise for Phoenix 211 systems that are 


operating with the multiple CPU option. This is the only 2ll 
Diagnostic Test that will allow more than one CPU to be re- 
questing the 211. The format of the test is as follows: 


1. The formatter is requested. If this CPU has access 
before the request is made than an error is logged. 


2. A write/read and data compare routine is started and 
normal subroutines are used to drive this sequence. 


3% If step #2 is successful the program releases for- 
matter and if another CPU has a request set then it 
Should receive access. 


4. A counter of 199@.transfers is decremented and if 
not done,steps 1 thru 3 are repeated. 


***This test can be run if a controller does not 
have a multiple CPU setup, steps 1 and 3 are omitted. 


=e 


The disk address and the data pattern are random. 


The units used are any and all that are on line and 
ready. (chosen randomly also) 


231 


In the Multiple CPU Test the subtest is not kept in the 
test body itself. The subroutine "REQUST" which does all 
transfer and request/release functions holds the subtest 
count. The subtest listing for this test will refer to 
the code in "REQUST". 


Subtest Listing (REQUST SUBROUTINE) 


Subtest Number Error Condition 


Formatter ready - should be dead 

No interrupt from request 

No formatter ready/interrupt enable 
Error during write/read/data compare 
-Look at. "DTCNT" if équal to 14 then look 
look for data erro . 

4 Formatter stayed ready after release 
command issued. 


WhHOEHW®S 
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7.0 Simultaneous Multiple Controller Exerciser Test 
7.1 Objective 


This test exercises "N" Phoenix 211 Disk Controllers simultane- 
ously in order to verify that the disk controllers will operate — 
properly in a system with other DMA devices. 


7.2 Program Loading 


This program is a stand-alone program and is supplied as a load- 
able tape in absolute format. Program can be loaded in any com- 
puter with 8K of memory via the standard DEC supplied absolute 

_ loader. 


7.3 Program Operating Instructions 


7.3.1 Select the number of Phoenix 211 Disk Controllers to be simul- 
taneously exercised by entering the appropriate binary number 
in location "CNUM". (i.e. for two controllers, 2 should be 
deposited in location CNUM.) 


7.3.2 Start program execution at location "START". 
— NOTEI!!! 
7.3.2.1 This test assumes that the disk controller base register 
| addresses are assigned sequentially and Mod 20 starting at 
location 164000. 7 


7.3.2.2 This test, once started will conduct 50 data transfers run > (* 
on each disk drive and stop at location "ENDTST". : ? 


7.3.2.3 The test will stop upon detection of any error condition. 


7.3.2.4 If an error is detected: 


RM = Base address of associated controller 

Rl = Subtest No. 

R2 = Reference data value 

R3 = Actual Erroneous data value 

R4 = Program address where error was detected 


7.3.2.5 Actual Disk Controller register images at time of any error 
are saved in the error register image table "ERRIMG". 


7.4 Program Operation 


7.4.1 The test physically conducts simultaneous 2048 word write trans- 
fers on the number of disk controllers selected by the value in- 
serted into location "CNUM" by the operator. | 


~33- 


7.4.2 


Data from absolute memory locations g-2048 is written on 


cylinder @ of the disk drive connected to each disk con- 


7.4.5 


7.4.5.1 


7.4.5.2 


7.466 


troller. 


All disk controller end parameters are verified for proper 
value. 


Disk Controller Addressing 


Since multiple disk controllers are used, all references to 
disk controller registers are made indirectly via the Con- 
troller Register Address Table. The actual register addres- 
ses for a given controller are computed and entered into the 
address table by theController Base Address Setup Subroutine 
(ADRSTP). See Appendix I for a detailed description of this 
subroutine. 


Data Transfer Subroutine and Initiation 


A common subroutine (XFRST) is used to initiate all data trans- 
fers in this test. This subroutine is described in Appendix J. 


Initially transfers are initiated on both controllers by the 
‘program and the controller interrupts are enabled. 


Subsequent data transfers on each disk controller are iniated 
by the common interrupt service routine at the completion of 

any data transfer after all controller parameters are checked 
for proper ending values. 


Program End Address 


When the test has been successfully run, the program will stop 
at location "DONE". 


7.5 Program Subtest Listing 


Si 
ta 
an 


T4501 


nce the test involves the use of two or more controllers simul- 
neously, more parameters are required to define the controller 
d the associated error condition per the following: 


Disk Controller Identity (CERRNO) 


The identity of the disk controller awsociated with any error 
condition is saved in location "CERRNO". 


7.5.2 


7.5.3 


transfer are identified by the subtest value save in location 


Disk Transfer Subtest Count (XFRIER) 


Any Errors discovered during the initiation of any disk data 


"XFRIER". XFRIER Subtest Values are as follows: 


XFRIER Value Functional Test/Error Condition 
p | Selected Disk Controller Not Ready. 
1 | Selected Disk Drive Not Ready 


End Transfer Para meter Subtest Count (ENDCT) 


Any | error discovered at the completion of any data transfer 
during the check of all end parameter values is identified 
by the subtest value saved in location "ENDCT". 


_ENDCT Value Functional Test/Error Condition 
g Controller Error at Interrupt 
1 Word Count Register Did not Overflow 
2 End Bus Address Register Value Incorrect 
3 End Cylinder Address Register Value 
Incorrect 
4 End Unit, Sector, Head Register Verue 
Incorrect 
NOTE: 
Any error detected on one Aonteories will cause "data late" and | CD 


other errors on other disk controllers being exercised by this 
test since any error will cause the computer to halt. 


st BB 


Eo, 


8.1.1 


8.1.3 


Format Program Abstracts 


There are three format programs available: 


Test 45 
Test 47 
Test 50 


For most purposes, test 45 is most convenient. It is slightly 
faster than test 47 and can be used for any # of sectors. 

Test 47 will run in 8K of memory, however the # of sectors on 
a surface must be evenly divisible by 4. Test 50 is useful 
only to add sector integrity bits to sector formats. 


Test 45 Format Program 


This program formats up to 32 sectors (256 words per sector) 
at each transfer. No operator intervention is required, It 
is the only format program that uses the Data Transfer routine 
"DXFER" therefore, if an error should occur, more data is 
saved than in the other format programs . 16K of memory is 
required to run this test. 


TEST 47: Format Program #l 


This program formats the disk without the operator entering 
any parameters. The number of sectors and the number of data 
words in each sector are specified in the first portion of 
the diagnostic. If the operator wishes to format a section 
or one sector of the disk surface, TEST 50 allows him to do 
so (Bad Sector bits, Write-Protect, etc.). 


TEST 50: Format Program #2 (NON ECC ONLY) 


This program is set up so that the user is able to format the 
entire pack or only one sector if he wishes. 


After ecw the program through Test Control the test will 


halt. 


If it is desired to format the entire diskpack in the standard 
form shown below, raise Switch #15 on the front panel and 
depress CONTINUE. The program will proceed to format the 
disk. 


TABLE OF STANDARD DISK PARAMETERS 


(1) #Sectors 40 (octal) 0-37 
(2) #Heads 5 0-4 
(3) #Tracks 1467 (octal) 0-1466 


236s 


After the Program Halt as in the above steps, the user enters 
the formatting parameters in the following manner: 


(1) 


(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 


(13) 


(14) 
(15) 


(16) 


Enter the starting sector number. 
(All of these entries are to be set in lower 
byte of the switch register.) 


Depress CONTINUE. 

Enter ending sector number. 
Depress CONTINUE. 

Enter starting surface number. 
Depress CONTINUE. 

Enter ending surface number. 
Depress CONTINUE. 

Enter starting track (cylinder) number. 
Depress CONTINUE. 

Enter ending track number. 
Depress CONTINUE. 


Enter sector condition information: 

(A) Bit 15 1 - Bad Sector 

(B) Bit 15 = @ - Good Sector 
Depress CONTINUE. 
Enter Write-Protect information: 

(A) Bit 15 = 1 - Write Protect 

(B) Bit 15 = 9 - Non-Write-Protect 
Depress CONTINUE. 


When the program halts and the location of the halt is the 
normal location of Test Control, the pack will have been 
formatted. | 


o 
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Disk Data Transfer Subroutine 


Overview 


The Disk Data Transfer Subroutine is the "driver" of the disk 
diagnostic. This subroutine is used to perform all disk data 
transfers whether they be read or write in nature. 


Linkage 


All parameters defining the data transfer operation to be 
performed are contained in a control block. The origin address 
of this control block is contained in RQ@. 


Control Block Format 


Entry 1 = Unit, Sector, Head Register (DUSH) Image 
2 = Bus Address Register (DCAR) Image | 
3 = Word Count Register (WDCNT) Image 
4 = Cylinder Address Register (DCYL) Image 
5 = Control & Status Register (DCSR) Image 


Parameter Checks Made 


The data transfer routine checks to insure that the disk controller 


goes busy, an interrupt occurs, no error occurs, and that all 
end disk parameters are correct. 


Interrupt Mode 


All data transfers made by this subroutine utilize interrupts. 
Data Transfer Subtest Count (DTCNT) 


A separate data transfer subtest count is maintained in location 
DTCNT to facilitate error isolation. 


Data Transfer Error Value Image (ERRWRD) 


If an error (controller) occurs or is detected at the end of the 
disk operation, the image of the first error detected is saved 
in location -ERRWRD-. 


Disk Controller Register Image (ERIMGE & ERRBLK) 


The image of the disk controller error register at the time of 
any controller error is saved in location -ERIMGE-. All Disk 
Controller Register images are saved in "ERRBLK" in sequential 
order. 


9.0 Subroutine Return Parameters (ERRFLG) Error Flag State 


9.1 Control is transferred to the calling routine with or without 
the general error flag set (ERRFLG), as appropriate. 


9.2 If an error is detected, the general error flag ERRFLG is set 
and control is returned to the calling program. 


9.3 Registers RM, Rl, R4, and R5 are used and saved. 


9.4 Registers R2 and R3 are not saved and will be returned to the 
calling: program in the event of an Error with the reference and 
actual data values respectively. 


10.0 Data Transfer Subroutine Subtest Listing 


The following table shows the possible values of subtest 
numbers contained in location DTCNT and the corresponding 
failure conditions. 


Subtest/DTCNT Value Subtest Name/Error Condition 

g Controller Not Ready 

1 Selected Disk Drive Not Ready 

2 Controller Went Busy With No "Go" Bit Cmd. 
3 Controller Did Not Go Busy With "Go" 

Bit Cmd. | 

4 Interrupt Did Not Occur Before Timeout 

5 Controller Hung in "Busy" State 

6 Word Count Register Did Not Overflow 

7 End Bus Address Register Value Incorrect 
10 End Sector Value Incorrect 
11 End Head Value Incorrect 
12 End Cylinder Address Value Incorrect 


13 Controller Error Bit Set 


ree, 
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Read, Write, Comparison Subroutines 


This subroutine writes the specified data block onto the specified 
device at the specified address. The routine then reads the 
written data back from the disk and compares the data read with 
the original data written. 


Calling Sequence: 

JSR R5,WRC 
At the time of the call, R@ must contain the origin address of 
the control block defining the parameters of the operations to 


be performed. 


Required Control Block Format is as follows: 


Entry 1 = Desired DUSH Image 
2 = Blank (Used by WRC for DCAR Image) 
3 = Desired DWDCNT Image 
4 = Desired DCYL Image 
5 = Blank (Used by WRC for DCSR CMD Image) 


Return Parameters 

1. Normal return is with general error flag reset. 

2. If an error is detected during any operation, control is 
transferred to user with the error flag set. In this case, 


error information is contained in the DXFER or DATCMP error 
flags as appropriate. 


Write Transfer Error Flag (WRTERR) 


If an error is detected during the write data transfer by DXFER, 
the "WRTERR" location is incremented to a non zero state. 


Read Transfer Error Flag (RDERR) 


If an error flag is detected during the read data transfer by 
DXFER, the "RDERR" location is incremented to a non zero state, 


Data Comparison Error Flag (CMPCNT) 


If a data comparison error is detected by the Data Comparison 
Subroutine "DATCMP":; 


1.) The "CMPCNT" location contains the comparison word 
count value at the time the error was detected. 


2.) R2 contains the correct or reference dates. 


3.) R3 contains the erroneous actual data. 
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Data Comparison Subroutine 


This subroutine compares data obtained from the disk during any 
disk read operation in the input data buffer (IDBUFI) with the 

reference data actually written onto the digk and contained in 

the output data buffer (ODBUF). 


At entry R@ contains the number of words that are to be compared. 


If an error occurs: 


The error flag is set and control is transferred back to the 
calling program. 


The "CMPCHT" count location contains the comparison word count 
value when the error was detected. 


R2 contains the correct or reference data value. 


R3 contains the actual data value. 
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a ‘Individual Test Select Switch Register Values 


Test No. Test Name Test Select Value 
g Register Initialization p 
1 Register Load and Read 401 
2 Register Sliding Ones 1002 
3 Register Sliding Zero 1403 
4 Register Error and Status Register 2004 
5 Unit Select | 2405 
6 Seeking — 3006 
7 Interrupt Logic 3407 
10 One Word Write 4010 
| 11 One Sector Write 4411 
| Cis 12 » One Sector Read 5012 
| 13 _ Incrementing Word Count Write 5413 
4 | 14 | Ons: Sackor Write, Read, and Compare 6014 
| . 15. Write, Read, Compare — ~©6415 
- : 16, Write Protect | | 7016 
' 17 Header Override | : 7417 
: 20° _ Write Protect Override | 10020 
3 21 | Header Write Command | | 10421 
’ : 22! CRC/Header Test | (11022 
J 4 237 Bad Sector Flag Test | 11423 
: 24 RT % Test 12924 


25 Implied Seek Test , , 12425 


Test No. 


26 
27 
39 
31 
32 
33 


Test Name 


Test Select Value 


Converge/diverge seeking test 13026 
Mem. Ext. - Buss Timeout Test 13427 
Converge/diverge write/read test — 14030 
Disk Data Test (Entere Disk Write/Read) 14431 
Disk Reliability Read 15032 
Multiple CPU Exercise Test 15433 
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Select and Seek Subroutine 


1.0 Objective 
This subroutine selects a disk drive based on the unit number 


contained in R@ at the time of the program call, and then 
issues a seek or RTZ command to the selected disk. 


2.0 Usage 
This subroutine is used in the Overlapped Seek Tests (TN36 & 
TN37). | 

3.0 Calling Sequence 
(X) JSR R5, SELASK *Program Call 
(X+2) Word CYL | ;Cylinder Address 
(X+4) Word CMD Seek or RTZ CMD 


R@ - Disk Drive Number 
4.0 Error Conditions | 
c 4.1 The general Error flag is set if the selected disk drive is 
s not ready or if the associated seeking status flag is not 
set when the disk is commanded to seek or RTZ. 


4.2 This subroutine increments the subtest count location associ- 
ated with the specified disk drive in the SKCNT Table. 
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Seek End Check Subroutine 


1.0 Objective 
This subroutine is used to verify: 


1.1 That all of the drives commanded to seek did generate a 
seek done interrupt. 


1.2 That the right number of interrupts were received. 


1.3 That the seek ident value generated by each drive was 


correct. 
2.0 Usage 
This Subroutine is used in tests 36 & 37, the overlapped seek 
tests. oe 
3.0 Calling Sequence 
JSR R5, SENCHK 
. aS 
R@ - Number of Disk Drives = 


4.0 Error Conditions 
4.1 If an error is detected the general error flag is set. 
4.2 The disk drive subtest count located in the "SKCNT" Table is 
incremented if the Seek Identification Field value for that 
drive is correct. 


4.3  R4 is incremented if the correct number of seek complete 
interrupts was received. 
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Seek Interrupt Service Routine 


1.0 Objective 
This interrupt service routine is used to verify that all of 
the seek parameters are correct when seek done interrupts are 
received at the end of commanded seek operations. 
This interrupt service routine specifically 
1. Extracts the unit No of the intereupting disk drive. 
2. Verifies that the drive seeking status flag is reset. 
3. Verifies that the dirve seek done status flag is set. 
4. Verifies that the seek done summary flag is set. 
5. Selects the interrupting disk drive. 
6. Verifies that there is no controller errors. 
7. Verifies that the interrupting drive is ready. 


( 8. Issues a NOP CMD to drive to clear out seek done flag. 


9. Sets interrupt flag in table location determined by the 
seek ident value at time of interrupt. 


2.0 Usage 


This interrupt service routine is used for tests 36 & 37, the 
overlapped seek logic tests. 


3.0 Error Conditions — 


3.1 The subtest count value in the SKCNT Table for the interrupting 
disk drive is incremented for each subtest conducted by this 
routine. 


3.2 If any error is detected, the general error flag is set. 
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Format Subroutine 


1.0 Objective 


This subroutine establishes a known one sector (256 words) data 
pattern in the Output Data Buffer used for most Write disk data 
transfer operations. 

2.0 Resultant Sector Buffer Format 


A 256 word buffer will be formatted per the following by this 


subroutine. 
Buffer Word Number Content 
l1- 64 Decreasing binary count value starting at 
100, and going to l. 
65 - 128 (177400) Low order byte = §, High Order Byte = all 
l's <i 
129 - 192 (125125) Low order byte = 125, High Order Byte = 252 
193 - 208 Rotating Sliding zero Value Sliding from Bit 5 to 
| Bit 15 
209 - 224 Rotating Sliding One Value from Bit @ to Bit 15 c™ 
225 - 240 Rotating Sliding zero Value sliding from Bit @ to Rae? 
Bit 15 
241 - 256 Rotating Sliding One Value sliding from Bit g to 
: Bit 15 
3.0 Calling Sequence 
JSR R5, FORMAT 


Rl = Origin Address of Buffer to be Formatted 
4.0 Error Conditions 


None 
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Multiple Controller Register Address Setup Subroutine 


1.0 Objective 


This subroutine computes the proper base register 
addresses for the disk controller defined by the 
value on top of the stack after the calling sequence. 
The computer addresses are then loaded into the 
controller register address table. 


2.0 Usage 


This subroutine is used by the Simultaneous Multiple 
Controller Exerciser Test. 


3.0 Calling Sequence 
JSR R4, ADRSTP 
R4 = disk controller number (1,2,3, etc.) 


4.0 Error Conditions 


C None 


2 


oy 


1.0 


0 


0 

3e1 
322 
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Disk Transfer Start Subroutine 


Objective 


Initiate all data transfers performed during the 
Simultaneous Multiple Disk Controller Test. 


Calling Sequence 
JSR R5, XFRST 
1.) R5 = specified disk controller 


2.) R@ must contain origin address of control 
block at entry. 


3.) Parameters defining data transfers are con- 
tained in a control block of origin address 
X per the following: 


(X) = Desired DUSH Image 


(X+2) = Desired DBAR Image 
(X+4) = Desired DWCNT Image 
(X+6) = Desired DCYL Image 
(X+8) = Desired DCSR Image 


Error Conditions 

Controller Not Ready 

Selected Disk Drive Not Ready 

If an error occurs, the general error flag is set 


and R2 contains the reference value while R3 contains 
the actual value. 
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Multiple Controller Test Interrupt Service Routine 


2.0 


Objective 

This routine services all of the transfer complete 
interrupts generated by all of the disk controllers 
exercised in the Multiple Disk Controller Exerciser 
Test. This service routine specifically: 


1. properly sets up the controller register addresses 
for the interrupting disk controller; 


2. verifies proper end controller parameter values; 
3. verifies no error occurrence; 


4. initiates a new data transfer on the selected 
controller; 


5. exits via an RT1 instruction. 


Error Conditions 


If an error occurs: 


The associated disk controller indent is saved in 
location "CERRNO". 


The selected controller register images are saved 
in "ERRBLK". 


The error condition is identified by the subtest 
number saved in location "ENDCT". 

ENDCT subtest values and associated error conditions 
are as follows: 


ENDCT VALUE FUNCTIONAL TEST/ERROR CONDITION 
g Controller Error Condition at 
| Interrupt 
1 Word Count Register did not overflow 
2 2 End Bus Address Register Value incorrect 
3 End Cylinder Address Register value 
incorrect 
4 | End Unit, Sector, Head Register value 


incorrect 


Typical Register Address Assignments * - Phoenix 211 


dee ee a EE oe EE LE SENTRA bona 


a eeeed 


Done 
(Ready) 


fnterrupt 
Enabie 


Memor 
emory Command 


Extension 


15 14 13 | 12 VW 10 9 8 } 6 § 


UNIT-SECTOR-HEAD REGISTER 164002 


18 14 13 12 " 10 9 8 7 2 1 0 


-”- we eee wae ae et 


BUSS ADDRESS REGISTER 164004 


Buss Address 


WORD COUNT REGISTER 164006 


Word Count 


Dean Lene ne Ny ‘SRNeRRAEAER! RME NON SE EXERC NENON (AE neeneratE ie GLimaee ae Mnnaae CL Rieeane meee: Leaeetrinreesee) Sat waee es 
15 14 13 12 W 10 9 8 7 6 5 4 3 2 1 0 


164010 


DISK STATUS REGISTER 164012 (READ ONLY) 


Disk Disk Drive Drive Drive Drive Seek "Request 
Drive Post Write 3 2 1 0 : Flag 
Ready Busy | Protected Seeking | Seeking | Seeking | Seeking Done Status 
15 14, 13 12 <r 10 9 8 7 6 5 4 3 2 1 0 
ERROR STATUS REGISTER 164014 (READ ONLY) 

- bats . ae! Sector/ 
Buss Write Bad Disk Time Non Non Non Sector Head 
Timeout Check Sector Drive dah aeet Out cae oe Existent | Existent | Existent oo Write Header 

a 
Essent Error Found 'Not Ready eet Or Error oo Sector Cylinder Head Protected so 
| ny i 5 4 3 2 Td 


15 14 “13 12 1" 10 9 8 ? 
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DECIMAL TO OCTAL CONVERSION TABLE 


DECIMAL OCTAL - DECIMAL OCTAL 
g = gf 26 = 32 
1 = ] 27 = 33 
2 = 2 28 = 34 
3 = 3 29 = 35 
4 = 4 30 = 36 
5 = 5 31 = 37 
6 = 6 32 = 40 
7 = 7 33 = 41 
8 = 10 34 = 42 
9 = Ql 35 = 43 

10 = 12 36 = Ad 
11 = 13 37 = 5 
12 = 14 38 = 46 
( 13 = 15 39 = 47 
14 = 16 40 = 50 
15 = 17 41 = 51 
16 = 20 42 = 52 
17 = 21 43 = 53 
18 = 22 44 = 54 
19 = 23 45 = 55 
20 = 24 46 = 56 
21 = 25 47 = 57 
22 = 26 48 = & 60 
23 = 27 49 = 61 
24 = 30 50 = 62 
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Disabling The Monitor 


General Description 


The Phoenix 211 Diagnostic Monitor is used to facilitate operation of 
the Phoenix Disk diagnostics. The monitor allows the operator to change 
all disk and controller parameter selections as well as test sequences 
via a terminal. Phoenix 211's delivered prior to March 1978 do not have 
diagnostics with this feature. The diagnostic tests have not been modi- 
fied and the monitor version remains operable via the computer switch 
register. : a | 


Operation 
Ze Active Keyboard Operation 


2.1.1 The Phoenix 211 diagnostic should be loaded via the normal procedure 
| described in the diagnostic manual. Startup is by loading the starting 
address (3000) and depressing start.. 


2.1.2 The program will initialize the keyboard and printer (keyboard printer), 
“print the test program heading and request the operator to enter the 
date. 3 : 


2.1.3 After the date has been properly entered, a prompt will appear and the 
‘operator can now issue one of 13 different commands. The commands are 
described in detail in section 4. 


2.1.4 During a test sequence the operator can produce a test halt’: by typing 
a control C. The monitor will only accept an interrupt generated by 
a control C character. : 


When the monitor detects a control C during testing it saves the CPU 

registers and enters The Command Line Interpreter. At this point, 

the operator can examine the test progress and 211 controller registers 

if he wishes. If the operator desires to continue testing, without re- 
initializing the pass count, the Continue "CO", command can be used. 


Command Table 


Table 3.1 is the valid command table for the Phoenix 211 Monitor. Typing 
an "H" (CR) after startup will produce this table on the keyboard printer. 


Table 3.1 Monitor Commands 


Command Nmemonics Description 
A. | G | Go command = starts testing 
B. DK” «a: | Disk. Parameters 
oer TS Test Sequence 
D. FT 7 Controller parameters 
E. PR Test progress report 
rs DA Date | 
G.. SC Scope Loop Parameters. 
H. PR Controller Register Read 
Ps H Help 
J. TE Test Error Conditions 
Ke FO Format 
L. CO Continue Testing 


-l- 


4.0 - 


Individual Command Descriptions 


_ Command Format 


All command requests are terminated by a carriage return. (CR). 


All numerical responses must be in octal 


A response can be defaulted by typing only (CR) to a query. 


A parameter select Comin deals cermneree by typing an E (CR). 
The default answer for numerical entries is. outputed during selection. 


The default answer €or yes - no questions is the last selected or NO 


en 
Command Descriptions 


1 GO command — a5 


Mnemonic: G> 


‘Description: The "go" eSmnane starts testing at the - specified test 3 


and drive Sequence start pernt: 


after executing ‘this commana the monitor is disabled © 


Disk. Command 
Mnemonic: DK ~~ | , | | 3 | 5 


Description: The Disk command allows 4 disk oriented parameters 
to be loaded. 7 


1. Maximum sector 
2. Maximum head 

3. Maximum cylinder 
4. Words per sector 


Test Sequence Command 


Mnemonic: TS 


_.Deseription:-~. The: ee -command..allows the operator to define the 


test.sequence: he. desires:-there are 8 parameters. 


1. Starting test number — 
2.° Ending test number 

3. Starting drive number . 
4. Ending drive number 

5.: Continuous testing mode 
6. Repeat on error mode 

7. Inhibit pass printout 
8. Inhibit error printout 


4.2.4 


Controller Command 
Mnemonics: FT 


Description: The controller command allows selection of 5 
controller oriented parameters. 


1. DCSR or base address 
2. Interrupt vector 

3. ECC option 
4. Multiple CPU option 
5. Auto-switch option 


Progress Report 
Mnemonic: PR 


Description: The progress command outputs current testing values. 
This command is primarily used when a control "C" has been typed 
during testing. If the operator halts the CPU and restarts the 
monitor, the values will still be valid. i.e. current test number 
and pass count are only reset during the "go" command. 5 messages 
are. outputted: . 


1. Date 
_2e Pass count 
3. Starting test number 
4. Ending test number 
5.. Current test number 
6. Error flag 

Date Command 


Mnemonic: DA 


Description: The date command requests the operator to enter the 
date. It must be in the form: 


DD-MMM~-YY 


Scope Mode 


| Mnemonic: SC 


‘Description: The: Scope:command allows four of the five possible 


registers to be selected for.a.scope loop. The code for the actual 
scope loop is: the subroutine labeled "DXFER" which is described in 
Appendix A of the Diagnostic manual. 1043/05/06 


This subroutine is interrupt driven and the monitor is lost after 
executing the Scope command. | 


The disk address parameters must be loaded in image fom i.e., a 
write command = 6. For aid in selecting parameters refer to the 
Phoenix 211 Programming Reference Manual. 


4.2.8 Register Read Command 


Mnemonic: RR 


Description: The Register Read command outputs the contents of | 
the seven (or 9, if Error Correction Controller) Phoenix 211 registers. 


4.2.9 Help Command 


Mnemonic: H 


Description: The Help command lists the command table and explains 
a few of the operating procedures. 


4.2.10 Test Error Conditons Command 


Mnemonic: TE 


Description: This command prints the Error conditions that were 
reported upon failure of testing previously by the monitor. This 


command is useful when error conditions in the 211 controller 
have been cleared by an I/O reset pulse. (Start Key). The for- 
mat of this printout is shown below. > 


‘Failing drive number = ## 
Failing test number = #7 


Reference data = #4 
Actual data = ## 
Subtest number = ft 


If the error is a data error the output will | 
be a message saying "Data Error" 


If any other error occurs the controller 
register will be outputed. | \ 


4.2.11 Format Command > 


Mnemonic: FO 


Description: The format command allows you to format any drive 


(O*3) however only one drive for each command call. The command 
responses are below: | 


Disk ane to be formatted ### ¢ (CR) 
Are you sure??? Y or N Y (CR) 


4.2.12 Continue Command 


* 


Mnemonic: . CO | 


Description: The Continue command is useful in only one case: 
after testing has been halted using a control C. A Return to 


testing will be generated if this condition is satisfied, all 


other uses of the continue command are Sa and may result 
in destruction of memory contents. 


Operator responses are underlined 


is 


5.0 Disabling The Monitor 


5.1 The Phoenix Monitor can be disabled by depositing a # into 
location "TTYPUT" (memory address 1104.) after the diagnostic 
has been loaded into memory. . 


The program can now be run via the CPU's switch register or via 
the console emulator. 


5.2 Non Terminal Operation 
5.2.1 Instructions for operating the Phoenix diagnostics via the switch 


register are located both on the front section of the Diagnostic's 
assembly listing and in the Diagnostic Manual, #1043/05/06. 
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37-001046--177400-——_________wPSEC sw CRD 177400 SNUMBER OF WORDS PER SECTORTZS COMPLEMENT SSS 
2g 001050 o0040U POSWP: eWORD 400 SNUMBER OF WORDS PER SECTOR 
39 001N52 017304 INTSAV® eWORU DSKON SINTERRUPT SERVICE ROUTINE ADDRESSS 
40 001054—001037——— RDUSH $e WORD 10377 3MAXIMUM DUSH ADDRESS ~~ 
3 41 001056 001466 RUCYL? eWORD 1466 SMAXIMUM CYLINDER ADORESSE 
= 42 001060 oo0C04 MAXHED: eWORD & SMAXIMUM HEAD VALUE 
Ls £3 001062 — QU000u0-———— STRENT Fe WORD OS STRIP COUNT © 70 
9: 44 001064 o000U0 OLDHDR: eWORD O SFLAG OLD HEADER ROMS 
ra &£ 001066 QcoodU MICRO: eWORD O SNONCOMPATIBLE DISK DRIVE 
ie] ___ 66 001070 164000 Dc sat ~ sORD "164000" DCSR ADDRESS ~*~ 77 
oye 47 001072 G00270 | INTVECS ebORD 270 sINTERRUPT VECTOK ADDRESS 
48 001074 voco000 ECC: eWORD O SFLAG ECC CONTROLLER 
49° 001076-- 000000-—UL CPU ft ewORD OF BULTIPLE CPU FLAG 
9: 50 001100 oo0000 AUTOSWs eWORD O SAUTOSWITCH FLAG 
al 51 001102 ovocVuUu MCPUS .WORD O SHULTIPLE CPU SELECT BIT 
es $2 001104 ~0u0001 TT YPUT®” e WORD 17 3KEYBGARD ACTIVE FLAG 
| 53 001106 ad00u0 MDRIVE: ewCRO O sSIMULTANEOUS DRIVE SWITCH 
$4 001110 vooduu TDATE? eWORD O BDATE CODE FOR OIAGNOSTIC REV- 
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ERATE SEEK INTERRUPT SERVICE S 
3 COUNT IS MAINTAINED FOR eer OF THE DISK ORIVES TO 
3 BE EXERCISED. 
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66 001112 g00000 - SKCNT3. SWORD 0 sDRIVE O INTERRUPT SUBTEST COUNT 
—-—67-00111%—000000———__—_——,. wor 0 ————y or 1 E- 1—IN TER RUPT~ SUBTEST-COUNT see 
DB: 68 001116 God00uU0 7 eWCRD O SORIVE 2 INTERRUPT SUBTEST COUNT 
ra! o9 001120 000000 | ewORD O sDRIVE 3 INTERRUPT SUBTEST COUNT 
: ee 
3 DISK DRIVE OPERATION COMPLETE INTERRUPT FLAG TABLE 
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3 THE CONTROLLER WILL GENERATE AN INTERRUPT AT THE END OF 

3 EVERY OPERATION IF THE INTERRUPT ENABLE 

s BIT IS SETe THE INTERRUPT SERVICE ROUTINE WILL STORE THE —— _—_——— 
3 INTERRUPTING DISK DRIVE NUMBER IN THE CORESPONDING TABLE 

8 LOCATION ASSIGNED TO EACH DISK DRIVEe THE TABLE CONTENTS ARE 

3 THEN CHECKED TO VERIFY THAT THE INTERRUPT OCCURRED AND ™ 

3 THAT THE CORRECT DISK ORIVE NUMBER WAS READeo 
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369 001126 O000000 .» e@eWORD O F] . 3 
90 0017130 O000060 eWORO O 3 . 4 
-91 as seca maior einen aren et a a aaa RTS | en rte ee ore SP nS CEE TT 9 A LT aL SER eT RS ae 
92 5 
93 3 
0 ee a ne ee 
95 
96 } THIS TABLE ctl lhe VARIOUS CONSTANTS USED BY THE DIAGNOSTIC 
9 Cre Sr ee ee a ee ee ee ROO INE Se 
98 ; 
99 
: fy 9905 2 ea re po ae 
B 101 001134 go00000 CMPCNT: eWORD O SDATA COMPARISON WORD COUNT USED BY BATCHP 
102 001136 9000000 CURSEC: eWORD O SCURRENT SECTOR IMAGE 
4u3-001140—000000———————————c uRHD s+ —e WORD 0—-— Ts CUR RENT-HEAD™ DAG eee 
B's. 4104 001142 Qvu0000 CURCYL: eWORD O sCURRENT CYLINDER IMAGE 
5 105 001144 oOo0GU0 DKEND: .eWORD O S3ENO OF DISK FLAG 
¥ 106 001146— 000000 —-—_————————— EN DF LG? e# ORD OS END PARAMETER ROUTINE EXIT FLAG  .. . . .}©§©§@©.©)©”. 
Be 107 001150 9000000 INTFLG: eWORD O SGENERAL INTERRUPT FLAG . 
— 108 0071152 000000 DTCNT: eWORD O | SDATA XFER ROUTINE SUBTEST COUNT 
ey agg: 901154—-000000-————————_1 pF LG ~~ WORD “0 INTERRUPT PRIORIRY FLAGCTEST 37) .}©§©§©§©§©»©»”——”—C. 
001156 O000u0 ICNT: eWORD O SSEEK INTERRUPT COUNTCTEST 36337) 
001160 Ou0006 ERRWRO: eWORD O sIDENT OF FIRST ERROR BIT IN ERROR REGISTER 
(001162 —--000000 -——————— ENDS ECs WORO OS ENDING SECTOR VALUE FOR DISK OPERATIO 
001164 000000 ENOHDs: eWORD O SENDING HEAD VALUE 
001166 000000 ENDCYL: eWORD O SENDING CYLINDER VALUE 
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115 001170 oO0000U 
116 001172 QOo0000 
117 001174 oo0CU0 
118 001776 GO00U0 
119 


120 SINSTALLED 
; i Tyee Go Sm os a pg tee Fe Ey NE aa Se a eg ON a 
122 
123 
124000 00D PF —HopeRDETT- ~  §NO OPERATION COMMAND i 7 a ae 
125 000200 HDINC=200 sHEAD FIELM INCREMENT BIT 
126 0000U6 WRTCHD=6 sWRITE COMMAND CONSTANT 
427 "~~ 177600 ~~" SECMSK=177600 sSECTOR FIELD EXTRACTION MASK... OO 
170177 HOMSK=170177 SHEAD FIELD EXTRACTION MASK 
147777 UNIMSK=147777 SUNIT SELECT EXTRACTION MASK 
~476000° CYLMSK=176000 “sCYLINODER EXTRACTION MASK 
000004 ROCMD=4 sREAD COMMANO CONSTANT 
u00010 FMTCMO=10 sFCRMAT COMMAND 
0G0012 ROFMT=12 SREAD FORMAT COMMAND 
000016 RWHCMD=16 SREAD WITHOUT HEADER COMMAND 
000020 WORCMD=20 sWRITE OVER WRITE PROTECT COMMAND 
‘000014 WHSCRC=14" SWRITE HEADER SDATAsCRC COMMANDO  # & ©  ©@|©°.0©3\.. 
000125 INTCAL=125 BRECALIBRATE COMMAND WITH INTERRUPT 
ovuo0oo!1 SYSCLR=1 sSYSTEM CLEAR COMMAND 
OGOD 2 RECAL ELS SRECALIBRATE COMMAND WITH GO BIT 
000024 RTZCMD=24 sSRECALIBRATE COMMAND 
ov00d2 SEKCKD=2 sSEEK COMMAND | 
000032 STRRD=32 SREAD YENORING STRIP WORDS = OOO 
000022 FLTCLR=22 3FAULT CLEAR COMMAND 
060100 GON=100 sQUEUE ENABLE BIT 
‘600336 QDUMY=336 ——s SQUEUE MODE OUMMY COM MANO” 
000400 QFROY=400 SQUEUE PROGRAM READY BIT 
u00101 INTGG=101 sINTERRUPT ANU GO BIT 
““————— 90100 ———~ JINTON=100 SEINTERRUPT ENABLE BUD 
yv00010 SEKFLP=10 SQUEUE SEEKING BIT 
0u0200 FMTROY=200 SFORMATTER READY BIT | 
~4L4000u0- REPBIT=100000 ~~ SREP ERT Ba 
030000 MEMEX=30000 SMEMORKY EXTENSION BITS . 
goo0u1 G0=1 3GO0 UR ACTIVE BIT 
oooootT ‘BITO=1 ~~” __ 3B1T D0 SYmuBOL ~~ 
oo00uz BIT1=2 3 | 
oo00g4 BIT2=4 5 
G000107~ ‘p1T3=10°  —__ ey 
0000c0 B1T4=20 3 
000040 p175=40 3 : __ 
000100 Bite 100. oy ee fog, Fine sig ee yp ee ee | 
ovo2u0 B117=200 3 
000400 817T8=400 3 
00171000 “BIT9=1000 SF 
00200u 81110=2000 3 
004060 681711=4000 3 __ 
010000 B1T12=10000  "“s ° °° & °°» © 
020000 81113=200G0 3 | es | 
040000 B1T™14=40000 5 | | | 
100000- 61T15=100000 sBIT TS SYMBOL 
000026 WRCHK=26 sWRITE CHECK COMMAND 
goo0o74 SKDONE=74 sDSTAT OONE COMPARE FLOPS 
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SPECMD: eWORD O 


SERROR IMAGE WORD 
sREAO ERROR FLAG USED BY WRC 
sWRITE ERROR FLAG USED BY WRC 


COMMAND FLAG TO ALLOWMORE THAN 256 WORDS © © ~ — 
SPER SECTOR WRITE OR READoCHEADER WRITED 


rag 7. 
a MDI A oMAC MACRO VO6-O3 29-APR=78 GO:02 PAGE 3-3 =e . | oe 
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; 172 007460 a: . SKFL OP=7400 SOSTAT SEEKING FLOP 
- 173 -' « 5 | “4 
‘s 1 74 3 
; 75 ; 3 
9 2 : 176 8 
ar 177 3 
ra eS SS SS SS 
@ 5 179 3 
- 180 3 DISK ORIVE INPUT BUFFER ADDRESS TABLE 
ae TN ag ee pe ge ge ee Oe, gree anys Tees eae me ye ae pee gt ee or Oe ae Ree inh ee 
@: 182 p 
9 183 3 
ho 84 STHTS TABLE CONTAINS THE ORIGIN ADDRES 
er 165 SINPUT BUFFERS FOR EACH OF THE FOUR POSSIBLE DISK DRIVES: 
ra 186 5 
Ca oe ee ee Tere ee ee ote ey ae EN ge Pe Aye ey CE ye eet ee TE Oe ET eg ee ee 
e 188 


169 


90 -U01200—o873t¢———————T BF TB eworD-TDauFT- sDRIVE O INPUT BUFFER ORIGIN ADDRESS 
191 001202 O47314 eWORD IDBUF1 3 1 


192 001204 047314 eWORD IDBUF1 3 v4 


= 93 001206047316 ORD 1080 a eee 
@. 154 ae 
7 ae 195 000033: INTCNT=<IBFTBL-SKCNT>/2 SINITIALIZATION COOP COUNT 
1 RS ia aaa a) A AN aa Ta aa 
es 197 . 3 
198 oEOT sEND OF TAPE 


Be aaa aR aaa aa Cea as 
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ou00c0g RO=%0 3 
ss SECTION 6 TEST PARAMETER” CONSTANT TKELE 


TH S—TACE-CONTAINS—CONSTANTS—USED—T0—CONTROL RE 
3 TEST SEQUENCE. 
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209 001210 vo0n3s2 STPTN: ewWORD 32 SENDING TEST NUMBERCDEFAULT IS TEST 25) 
210 001212 g00000 : STRTN& ebhORD O SBEGINNING TEST NUMBER 


-211 0012146—u00000—— s Tp Dkr sor 0-0 F END DISK ORT VE_-NOMBER soe 
212 001216 000000 STRTDSK? eWORD O sSTART DISK NUMBER 
213 001220 oU00cO REPFLG! oWORD O SREPEAT FLAG 
214 -001222 —0u0000-———————_nST OP row ORDO SREP EA TON ERROR- FLAG 
215 001224 oOG0dUvU | PASINH? eWORD O SINHIBIT PASS COUNT PRINTOUT 
216 001226 Good00u ERPRIN?2 WORD O SINHIBIT ERROR PRINTOUT 
217: 001230--000000-——-—— CONT Te WORD -O YSKIP FLAGCTEST31232 ONLY) 
218 001232 900000 - « CURTNS = eWORD O sCURRENT TEST NUMBER 
219 001234 QU000u  - CURDSK? eWORD O SCURRENT DISK NUMBER 
220° 001236-—00000U0 ———_-————— PASCNT® eh ORD OD PASS COUNTER = 
221 001240 ounooG UNIT:  eWORD O ACURRENT UNIT NUMBER IN UNIT FIELD 
222 001242 0000UG NINPUT? eWORD O SFLAG NO TEST INPUT 
223 001244 000000 ~~" NONC ON sWORD “0 3FLAG NO CONSOLE INPUT _____—————— 
224 001246 goood SKPBAD? eWORD O 3FLAG ABORT OR SKIP BAD SECTOR DETECTC(O=SKIP) 
225 001250 ou00u0 CSWTCH: eWORD O CONSOLE SWITCH FOR DYNAMIC DUSH VALUES 
so 226 001 252-°-176345-————_ RAMBLERT eWORD 176385 3RANDOM NUMBER ~~ 3 
227 001254 000000 OSKSAV? »ebORD O STEMPORAY LOCATION FOR SAVING CURRENT DISK NUMBER 
228 001256 027767 POLY:  eWORD 27767 3XOR NUMBER FOR RANDOM POLY 
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. 229 001260 001223 HDRC41s WORD 1223 SHEADER WORD 81 OF SECTOR 1 
@ 230 001262 151140 HDRC2: eWORD 151140 SHEADER WORD g2 OF SECTOR 1 
= 231 001264 000553 ECCW1: eWORD 553 SECC WORD 1 FOR DATA=1 BIT 
232°001266 026500  — © ECCW2Z% eWORD 26560  sE€C€C WORD 2 FOR DATA=1 BIT a 
*» 233 001270 1770u0 MAXTFR: eWORD 177000 3MASK FOR LIMITING TRANSFER SIZE 
234 001272 Go0000 LPCNT: eWORD O STEMP LOCATION FOR LGOP COUNTS 


35°001274 173000. EmULAT?® eWORD 173000 sREBOOT ADDRESS FOR PDP11 CONSOLE EMULATOR 
re 236 030000 UNIFLO=30000 #BIT SET FOR EXTRACTING UNIT SELECT 
Fe 237 000136 7 FUNC=136 ‘SBITS ANDED TOCLEAR FUNCTION+INTERRPT BITS 
2 5B 0001 Be FUNC 2136 °° —C BB T'S ANDED TO CLEAR FUNCTION ANDO INTERRUPT BITS 
@: 239 001276 140000  BAOBIT® ewORD 140000 3BAD SECTOR BITS | 
€40 001300 002000 BUFCLR: ewORD 2000 s DATA BUFFER CLEAR 
241 °0013027 040000 ~— ——————s—sésSsS SS EKINB WORD 40000 °°} }°&SSEEK INHIBIT BIT ©... 
i 242 001304 03500U0 WPRBIT: eWORD 30000 SMAXIMUM DUSH VALUE 
ey 243 001366 603400 SEKCMP: eWORD 3400 SCOMPARE SEEKING FLOPS WORD 
, 244 001310 0000047 I Ps eo WORD GO ops iMe OUT LOOP COUNT 
@: 245 177777 TIME=177777 SNUMBER USED IN wAIT LOOPS 
246 001312 g000UU SKIPER: eWORO O SCOUNTER FOR HADR CONTROLLER ERRORS IN READ MODEC26) 
247 001314 0000007 ERRCNTFf obORDB 0 ~~ ~J3DATA COUNTERCERRORS) 
Qu 248 001316 o0coun HERCNT: eWORD O ‘SHARD ERRGR INDEX 
| 249 001320 ao0000 DATERR: ebhORD O sOATA ERROR FLAG 
250 0013227 000000 ———_—— ERRF LLG eWORD O ~~ FERROR FLAG CHAIN) 
251 001324 000000 ERROR: eWORD O SERROR COUNT USED WITH SIT 15 REPEAT ON ERROR 
252 001326 acoduu SOFER1: eWORD O sSOFT CONTROLLER ERROR COUNTER RETRY 
“253 001330 000000 ~~ SOFERR#® ewORD O  — SOFT CONTROLLER ERROR COUNTER 
254 001332 000000 RTRYIN® eWORD O SDATA RETRY INDEX 
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001334 oo0000U ewORD O SUNUSED 


001336 goo00000 ERRTAB?t eWORD O 3 1 RETRY DATA ERROR COUNT 
-001340—0000 00 sw -0 J 2 RETRY GATA ERROR COUNT 
001342 Q00000 eWOROD O 3 3 

001344 QbU0000 eWORD O 3 4 
“OO1S46-"00C000 ee ee BORD ge 

00135G 9Q000000 eWCRD O 3 6 
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3 3 CFCS SSOCEES SE EHSEOS CHEE EOE EEEH EH ESC OHHH OE 
001356 001800 TSTADR? eWORD ENTMSG sENDING TEST MESSAGE ADDRESS 
-001360—001426-——___a wR 0-SR THS G@ FT STARTING TEST MESSAGE_ADORESS 
001362 0u1456 . eW¥ORD ENDMSG sENDING DISK MESSAGE ADDRESS 
001364 001505 eWORD STOMSG SSTARTING DISK MESSAGE ADDRESS 
"001366 = ht sca aaaie ATEN ca ran 
001366 001536 eWORD REPMSG sREPEAT SEQUENCE MESSAGE ADDRESS 
001370 001574 eWORO RERMSG SREPEAT ON ERROR MESSAGE ADDRESS’ 
—001372-—00732 0-—_________"—ewORD PINKSG-———F INHIBIT PASS’ COUNT” PRINTOUT ~ 
001374 gu7365 | eWORD EINMSG sINHIBIT ERROR PRINT OUT 
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: ca ie UA ose ee ee ee 
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001431 122 124 114 
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af 001442 124 040 116 
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001453 075 040 
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i a eee 
wp 01875 115 102 105 
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@: 57 001505 123 124 101 STOMSGt eASCII /STARTING ORIVE NUMBER = 7 
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trl 001541 105 101 124 
tap «01544 2 
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o~ BONO BT MEY Boe a ORAL RSE 5 ~ a MMOS PER SECTOR MESSACE ADORESSS 
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i 001730 G75 
al a 76 001731 000 eBYTE O | 7 7 
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104 002056 002114 - e¥ORD INTMSG SINTERRUPT VECTOR MESSAGE ADDRESS 
DS ECS I 
106 002060 602137 eWORO ECCHSG 3ECC OPTION MESSAGE ADDRESS 
07 002062 d0022G64 eWORD MULMSE SMULTIPLE CPU MESSAGE ADDRESS 
U8 ‘002064 002241 > rn. ~AUTMSG S$ AUTO SWITCH OPTION MESSAGE ADDRESS =  & & & °° 
109 ; 
110 
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002133 122 ~ 040 075 
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. 002156 116 040 103 
t 002161 117 116-126 
rer 002164 — 122 117 114 
| 002167 114 105 122 
e 002172 0777 040 — 131 
@- | 002175 040 117 122 
002200 040 116 040 

rc ~|-—_——446- 902203000 sca rer a 

e: 117 002204 115 125 114 ULHSG! eASCII /MULTIPLE CPU OPTION? Y OR N / 
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602220 040 117 120 


ene + 


’ 
Pe Es aa cece en sn a aeme en penne teats a x 
* . 


aay MMDIAeMAC MACRO VO6-03 21-APR=-78 00:02 PAGE 4-4 : F | ee 
nie 002223 124 111 117 
e- 002226 — 4116 077 040 

‘, 002231 131 046 #4117 


(Toes? ao 040 _T16 


5 002237 040 
rs 118 002240 000 eBYTE O | 
| 9-002241——_101 257124 KUTMSGT eASCIT 7AUTO SWITCH OPTION? VOOR NFO SS 
Qo: 002244 117, 040s «423 : 
| 002247 127 1114 124 
———" 902252 ——_ 1031110040 
002255 117 120 124 
ral 002260 111 117 116 
np O22 65 = OTe 040-——_131 
@: 602266 040 117 122 : 
io 002271 040 116-040 | 7 
Fe a u02274-——-000 ar ea) a © a I A a rE 
a 124 3 
ad 122 5 om 
- a eee : 
a 124 j ; 
or 12s 
RR en es ne ee ae ee ear eS gee PRINT COMNNANO NESSRCEG@ 8 oS ee 
@. 127 3 


soa | 
128 : 
@> 150 3 
| 131 | 3 SECTION 7 TEST ORIGIN ADDRESS TABLES | 

: SS SS SSS SS SS SS Se 
128 | 
—: 143 j CNON ECC CONTROLLERS) 
; 134 ; 


5 


e. 136 | STABLE CONTAINS ORIGIN ADDRESS OF EACH TEST IN ASCENDING 
- 137 sORDERe 
6 a ee a 
139 ; 
140 | 3 
1S ee ee ee 
142 : ; 
143 EVEN 
444 -002276—0186530 two oo v OR D-TWO-——_TREGIS TER-INITIACI TATION TEST 
145 002300 017412 eWORD TN4 sREGISTER LOAD AND READ TEST 
146 002302 017654 — @WORD TN2 SREGISTER SLIDING ONES TEST 
- 147 -002304-—020006-——_________o WOR DTN 3 REG IS TER" SLIDING ZERO TEST 
a G02306 020244 eWORD TNS BREGISTER ERROR AND STATUS REGISTER TESTS 


002310 021110 eWORD TNS SUNIT SELECT TESTS 

ODES te7"UC 1546 BORD ING = BOER MING TES RG ee 
002314 022216 | . ewORD TN? SINTERRUPT LOGIC TEST 

002316 023626 eWORD TN10 sONE WORD WRITE TEST 

002320 — 023670———________—_ e WORD TN11-——3 ONE SECTOR WRITE TEST OO 
002322 023760 eWORD TNI2 3GNE SECTOR READ TEST 

002324 024042 eWORD TN13 SINCREMENTING WORD COUNT TEST | 
002326~- 02413 0——— TTT o WORD TN14——— 3 ONE SECTOR WRITE READ COMPARE TEST = © 
G02330 024220 ewORD TN15 SuRT/RD/CMP INCREASING WORD COUNT TEST 

002332 024314 eWORD TN16 sWRITE PROTECT TEST | 

002334 G2 4666—— Uo WORD -TN1 77. 3 HEADER” OVERR IDE- eee ee 
002336 025474 eWORD TN20 sWRITE PROTECT-WRITE CHECK TEST 

002340 026350 eWORD TN21 SHEADER ‘WRITE COMMAND TEST 


a a LL A A SL A NS ae 


162 


SMDIA MAC 


002342 027170 
002344 030160 
002346 030542 


(002350 031360 


002352 031724 
002354 032346 


002356 033712 


002360 034204 
002362 U3£5352 


002364 ~ 036144 


002366 Q000uU0E 
002370 go0tode 


, UO2372 “QO00C0G 


002374 g000006 
002376 Goo0006 
002460 O000G0E 


002402 oOulOLUG 


002404 Qu0000G 
002406 O0000UG 
002410 Os2e752 
002412 043314 
002414 043506" 
002416 OQU00U06 


sone eae meme eee ee ee ee oe 


ae eee Oe eo a re ee eS = 


002420 016530 


‘002422 0174127 


002424 017654 
002426 020006 


002430 020244" 


002432 021110 
002434 021544 


“002436 ~U22216 


002440 U<3626 
002442 023670 
002444 ~ 023760 
002446 U24042 
002450 024130 
002452° 024220 
002454 036464 
002456 036774 
002460 025740 
002462 041076 
Q02464 0416764 


002466 G42516° 


002476 030542 
002472 031360 


“002474031724 


002476 032346 
002500 033712 


an ee ete ED Oe Ee EERE oe eee -* mo eon 


MACRO VO6-03 21-APR-78 00:02 PAGE 4-5 


eWORD YTNA16 
eWORD TNA17 


eWORD TNA2D 


eWORD TNA21 
ewORD TNA22 


eW¥ORD TN22 sCRC/HEADER TEST 

eW¥ORD TN23 SBAOSECTOR FLAG TEST 

eWORD ITN24 sRTZ TEST . 

eWORD TN2S SO SIMPLIED SEEK TESTS (200000 
eWORD TN26 SCONVERGE/OIVERGE SEEKING TEST - DISK ADDRESS TEST 

eWORD TN27 SMEMe EXTe-BUSS TIME OUT-OVRRUN-MEM INC TEST 

eWORD TN3Q }°+&SCONVERGE/DIVERGE-RANDOM TESTCDATA COMPARE) ) ae 
eWORD TN31 sDISK DATA TESTCENTIRE TEST OF DISK PACK) 

eWORD TN32 SREAD ENTIRE DISK TEST 

eWORD N33 SMUL TIPLE CPU EXERCISE 

eWORD TN34 3 : 

eWORD TN35 3 

“eWORD TN36- SOVERLAPPED SEEK TEST  #&«&©7#®©FS—STSCSC<(<COFTPF—‘Y 

eWORD N37 SOVERLAPPED SEEK AND DATA TRANSFERED TEST 

eWORD TN4O SLINKAGE REGISTER LOAO AND REAO 

~eWORD TN41” — BLINAAGE WRITE TEST 

eWORD IN&Z SLINKAGE READ TEST 

eWORD TN43 SLINKAGE WRITE/READ/COMPARE TEST 

eWORD TN44 SLINKAGE BLOCKED xEaO TEST 

eWORD TNS ZFORMAT PROGRAM(> 8K) 

eWORD TN4&6 SHEADER READ TEST/PACK VERIFY TEST 

eWORD TN47  — BFAST FORMAT PROGRAM 

eWORD TNSG SFORMAT PROGRAM 

3 

Ses Ee ase eta ee pet esas 
3 

3 3 .Y 
s”~6—©—~—t.. © TEST hUORYGIN ADDRESS TABLE  — CECT CONTROLLERS) 

; 
3 

—o iD er tee 

: ; 

TNORGA?® eWORD TNO SREGISTER INITIALIZATION TEST 
~~ @WORD INT  ° + °+ + & & “ZREGISTER COAD AND READ TEST 

eWORD TN2 sREGISTER SLIOIN ONES TEST 

eWCRD TN3 SREGISTER SLIDING ZEROES TEST 
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iG 18 WO02£72 Geoo00 eWORD O sGMSC REGISTER MASK 
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@: 131 003020 000773 BR CORE SOOAGAIN 
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is) 148 003056 005737 00124270 TST NINPUT————:—C BEST. NO’ TEST INPUT 
ao 149 U03062 001011 BNE TSTCON sCONTINUE IF NO 
a, 150 003064 005737 001104 TST TTYPUT sKEYBOARD? 
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0032347010257 “Gu1108 OY Re TOSS a a a aaa 
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35~003360  U05737- DOTIOS STAT YP UT KEV B ORR Ei 
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@°| 239 003374 005737 001222 TST NOSTOP STEST NO CONSOLE CONTINUE CN ERROR FLG 
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243 003410 100442 BMI TNTST BCONTINUE WITH NEXT TEST IF YES 
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taf 256 0034654 ~ 005737 DOTS TST ‘TTYPuT ~ SKEYSDARO ACTIVE? 
@:| 257 003460 001462 BEO TST3 360 ON IF NO 
5 258 003462 000137 012030 SMP TTERR SPRINT FAILURE IF YES 
- ——"259 003466 005737 001264 TST3¥ TST NONC ON SCONSOLECSVITCHES)? 
O's, 260 003472 001002 BNE BOOT sB00T EMULATOR IF NO 
P| 261 003474 o00000 STOP8: HALT SQUI Teeeeeececce 
Qi 262 003476 000415. — 0 BRO PRINT a ee 
Q> 263 3 
oo 204 5 
ie 6 ala aa aa aa Ta an a eee we 
eo 266 003500 004537 004020 BOOT: JSR RS »REBOOT SLOAD SOMETHING INTERESTING 
Se 267 i 
7 6 tt eerie oo oe _——— 
ey 269 5 
ade 270 ’ 
[sp 271 0035060057 37— aor zz0 st Tst¥ ts REPFLG STS TEST SEQUENCE TO BE REPEATED? == = = 
@. 272 003510 001740 BEO STOP STOP HERE IF NO 
re 273 003512 000137 003720 Jmp PASINC BJUMP TO PASS INCREMENT IF YES 
rey 274 003516 023737 001232 DOT2T0 _TNTST® CmuP_ CURTNsSTPIN SENDING TEST NUMBER? 
@:: 275 003524 001406 BEO LSTTST SBRANCH IF YES 
rey 276 003526 005237 001232 INC CURTN SINCREMENT CURRENT TEST NUMBER 
aa 277 003532-—01270U-—001112-_ PAR TINT? MOV OSKCNTSRO POINT TO FLAG” CLEAR COCATION 
ee. 278 003536 013777 001052 175326 MOY INTSAVs@INTVEC s3LOAD INTERRUPT VECTOR 
7p 279 003544 013702 001072 HOV INTVECsR2 sENTER PRIORITY LEVEL § 
rm ‘280 0035507 0057227 = — = = ST RD bo 
@:| 281 003552 012712 000240 MOV 02405 (R2) 5 
on 282 003556 012701 000033 MOV HINTCNTSR1 sESTABLISH LOOP COUNT IN K1 
L283 003562005002" INTTLP-CLR R2 i ae 
nal 2864 003564 010220 MOV R25 C(RO)*+ SCLEAR LOCATION 
| ra 28£ 003566 005301 DEC _—sRi SDECREMENT LOOP COUNT 
Ye 
57 


le -~ 
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| 286 003570 001374 BNE INITLP SREPEAT IF NOT DONE 

a _ 287 003572 004537 004036 JSR R5»CLRBUF SCLEAR DISK BUFFER AREA 

cae 288 003576 004537 004276 JSR R5 sRQUEST 3GO REQUEST FORMATTER IF MULTI CPU 

: : 00360z——005777—175172 ~~ TST____aTSR SERROR~STILU? 

003606 1u0002 BPL FMTCLR 360 ON IF NO 
003610 004537 016352 JSR RS sDKINIT SINITAILIZE DISKS 
“003614 -—-U226U6—_~ ~--—_FRIT CERT CHP CSP) 4 SP POP’ RS OF F- THE STACK 
003616 005737 .001322 TST ERRFLG SERROR DURING PAST TEST? 
003622 0u1404 BEO 0+106 SCONTINUE IF NO 
003624 ~- 005037-- 001322 CLR ERRFLG ~ SRESET ERROR FLAG — 
007630 u05237 0u1324 INC ERROK | sINCREMENT ERROR COUNTER 
003634 13700 001232 MOV CURTNsRO SESTABLISH TEST NOo INDEX 
‘003640 00S 737001160 -———— F151 AUTOSW JAUTO SWITCH DESIRED?” 
U03644 001603 | BEO 0+Be sCONTINUE IF NO 
003646 012777 060200 175162 MOV H2002aAUTO STURN AUTOSWITCH ON IF YES 
O03656 “006300 oh RO 9 -- "J MAKE VALID WCRDD INDEX OF-TEST NOs sess 
003456 612777 OU0041 175114 MOV HSYSCLRIBITS saDCSRICLEAR FORMATTER 
003664 005737 001074 TST ECC s1S THIS AN ECC CONTROLLER? 
{0036707 0U1k0e = = “BEQ7——~ GOTEST™ ——}RUN NORMAL TEST SEQUENCE IF KO 
003672 000170 002420 JMP DTNORGACROD sRUN EDD TESTS IF YES 
003676 00170 002276 GOTEST: JMP aTNORGCROD SRUN NORMAL TESTS IF NO 


003702--023737— 001234 —001214—LSTTSTt CMP 


“CURDSKsSTPDOSK 3 HAVE WE TESTED ALL OF THE DISKS? 


003710 001403 | BEO PASINC 360 ON IF YES 
003712 O0f237 001234 INC CURDSK SREPEAT TESTS ON NEXT DISK IF NO 
N003716" 000653. a IN 7 SAE ae E ee a ee a a 
003720 005237 601236 PASINC! INC PASCNT sINCREMENT PASS COUNT LOCATION 
003724 005737 001104 TST TTYPUT sKEYBOARD? 
0037300018008) 8 pet PINC1 ~~ 3G0°0N Je NO 
003732 000137 011640 JMP PASS 3GO TO PASS PRINT OUT IF YES 
003736 005737 001220 PINC1: TST REPFLG SREPEAT? 
UUS742 0010168 (27S NE NIT A SFINISH UP~1F°NO™ ~~~ 
003744 013700 0u1236 MOV PASCNTsRO sSET RO TO PASS COUNT ; 
003750 OuS737 001244 TST NONCON 300 WE HAVE A CONSOLE? 
003754001810 ee HALT8 ~ SEND ITUIFO NO 7 
603756 060137 003500 JMP BOOT sSPIT OUT RESULTS IF YES 
003762 000405 BR HALTS sEND AT 4000 
a 2 2 oe ete a ge hn OS Eo, SF ee ee 3 vs ati ete eas aero Roa ye tebe eri ou 
Oi: : | 
3 
= “3 2 5- ceeeem eee ece cemnmete se emer ee me neem ee Memes oe re ner Hen EE a NR = com re mee eee tre ete eet er ae re 3 ee = ee nen a Re Oe eee 
e.. 003776 0=3776 ; 
L- 327 003776 acoood HALT8! HALT SEND IT ERE 
Bh 2 8 004 000---0137 37 —004216—-001234—T NINTAT—mOV—— STRT DSK CURDSK— 3 SET UP- F IRST-DISK-AS-CURREN 
@ 329 004006 013737 001212 001232 ITNINT: HOV STRTNsCURTN sSET UP FIRST TEST AS CURRENT TEST 


- 330 004014 000137 003532 IMP 
: ea Pap eNO De rere eee 
S, : * 


PARINT sCONTINUE RE INITIALIZATION 


renner 
ene ee 6 eee nee ees A a Ta NT NT TT TT 


“EE CECE SE EE CE CECE ECE CEE EE CECE ECE 


SLOAD ERRFLG INTO RO 
3LOAO ENDING TEST NUMBER 


- po onan 
33° 3 
336 3 EMULATOR BOOT ROUTINE 
5 337° an “3 
i. 338 5 
& 339 
+————_—- 340 ———_——_—_-— 5 
341 004020 013700 001322 REBOOT: MOV ERRFLGsRO 
34e 004024 013704 001232 HOV CURTNsR4S 


a a rm ee eS a eee sm as ce ne Ree cr em es ree ee ee 


oa et ee RR ee a ee 


a ee a a ee 


a en ne a i ne ee 
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343 004030 013707 001274 MOV EMULATsPC sBOOT UP THE EMULATOR 
346 5 CAN'T DO ANYTHING NOW ! 
345 3 | 
a. 7. naa 3 = 
347 a. 
248 5 
~349-_ 3 
350 3 
351 3 BUFFER CLEAR ROUTINE 
"352. BHO OOS OFFS OEE OEE EEE OO 
353 3 
SS 3 
SR ne a ee ne Me a a a 
e a 007012 CLRCNT=1 OBUF 5-<ODBUF -10> BCLEAR COUNT 
iy - 3 
re “358 , Sa aaa - 
el 359 004034 004537 015474 CLRBUF? JSR R5sSAVE sSAVE CPu 
B 360 004040 U12700 044302 MOV BODBUF-10sR0 sUSE RO TO POINT 
i. Gee peeeen eee, oot eer Ue Ne ee 
ee 62 00405 06 ASR R1 SMAKE USEFUL 
e. 303 004052 OusSO2U CLRB1: CLR CRO)+ SCLEAR MEMORY . 
haf 36 & 00605600550) ee ee EG OR EC REMENT COUNTER 00 ft 
@~ 365 004056 001375 BNE CLRB1 sCONTINUE IF NOT ZERO 
ae 366 004060 004537 015510 JSR RS»sREST sRESTORE CPU 
[_ <<  " ae RSF AND EXIT” 
" 3608 | 3 
e: 369 3 
e eR 8S ey pe ee vr a i aa 
a 371 007012 CLRCNT=I DBUF S-<ODBUF -10> 
al 372 3 : 
TT a Se a, ne eee BTS EE FIM OC 
Qe: 374 BP FOOSE SEO EE EEOC OE SESE OO OE 
ch 375 5 ; 
bj} ———-3 76. -—-----------— ——_ 3 THIS ROUTINE ISSUES AK SEEK TO MAXCYL IN CURRERY DISK 
@: 377 3 e IT THEN ISSUES A RECALIBRATE aN USES A COUNTER TO 
og 378 3 ESTABLISH A WAIT LOOP SIZE FOR TIMING A SEEK e 
“4 3 rd g se ~— 3 ad : 
“I 380 5 : 
ce 381 3 
oe be ; 3 ee eine ge eee ee eee aan 
@: 283 004066 004537 015474 SEKTIM: JSR R59SAVE sSAVE CPU REGISTERS. 
(5s 384 004072 012701 o00003 | MOV U3e9R1 sSET UP MAXIMUM TIMEOUT LOOP 
a 385 004076 004537 016332 JSR —_RSsDISKID.  sSET UP DISk SELECT BITS 
@. 3u6 004102 00604537 004276 JSR RS »sRQUEST SREQUEST FORMATTER 
on 387 004106 010277 174670 MOV R2»aDUSH | sSELECT DISK 
Ps —~ 388 004112 ~ 0002407 ° ~~ "NOP ~~ JFwAIT FOR SELECTION 
@ « - 389 004114 OU02e0 NOP 
re | 390 004116 005777 174670 TST aDSTAT sDISK OUT THERE? 
ol 99 004122°°°- 100044000 8 PL SEKER—O—C BEEX I NOD” Ss 
@= 392 004124 013777 001044 MOV MAXCYLsS@DCYL SLOAD MAXCYL 
| 393 004132 052777 000002 BIS BSEKCMDsaDCSR sLOAD SEEK COMMAND 
Gat C«CB' 0041407005277 174634 INC” @DCSR ~~ $SET 60 BIT ~~ 
e. 395 004144 612700 177777 SKLP13 MOV B-1sR0 sLOAD LOOP COUNT 
| ra] 396 004150 wu00240 NOP 5 
Fa 397 004152105777 174634 — SKLP® STS  “QDSTaT © $SEEK DONE? 7 
@; 398 004156 100405 BMI SEKOUT SEXIT IF YES 
E 399 004160 005300 sree DEE AO HDECREMENT SEEK LOOP iets 
e-. 
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3 4u0 004162 001373 a BNE SKLP LOOK AGAIN 
w 401 004164 005301 : DEC R1 SDECREMENT OUTER LOOP 
” 402 004166 001366 | _ BNE SKLP1 3GET OUT OF HERE? : 
403°004170 “000421 ~~ ———— BR SEKER———*S EXT TIF HAVNTT FINSHED 
*: 4U4 004172 012701 000003 SEKOUT: MOV n3eR1 SRESTORE OUTER LOOP 
ee 405 004176 004537 004276 JSR R5 sRQUEST - REQUEST FORMATTER 
mp 406 004202 052777 U00025 174570 BIS" REC ALs a DUSR ISSUE RECA 
Qo 407 004210 00240 | NOP 3 
al 408 004212 G127U0 177777 SEKOU2: MOV H-15k0 sRESTORE LOOP COUNT 
Ct h09 004216105777 174570 — __ SEKOUTS _TSTB aDSTAT 5 SEEK” DONE? * 
=a 410 004222 140416 BMI SKDON sEXIT IF YES 
s 411 004224 005300 GEC RO sDECREMENT IF NO 
ce “412 004226 001373—-— -— ————" BnE SEKOUT ——___ 3L 0K AGAIN 
eu 413 004230 vu05301 DEC R1 sDEC OUTER LOOP 
a — 414 004232 0013067 BNE SEKGU2 $LOAK AGAIN IF NGT DONE 
ooo 5 004234 ~ 065237--0ut322-——— SEKER?¥ INC ERRFLG ~~ 3 SOMETHING WRONG GET OUT UF HERE SSCS 
@. 416 004240 012777 000041 174532 SEKBK: MOV HSYSCLRIBITS saDCSR sISSUE SYSCLR 
t- 417 GO4240 004537 004276 JSR R5 sRQUEST SREGAIN FORMATTER 
fs “418 004252 006537 — 0155 10°-—_____—- JSR R5 sREST——_ RESTORE CPU REGS 
nl 419 004256 adc0d2us RTS RS s3AND RETURN TO CALLER 
a 420 004260 012705 000003 SKDON: MOV H3sR3 sCOMPUTE LOOPSIZE 
ori aie “421 004264°>- 160103 ——--:-——- SUB R46 R 5 es ee 
el 422 004266 O0f203 INC R3 — -« SENSURE LOOP 
me 423 00427G 010337 001310 MOV R3sTIMLP SAND MAKE NUMBER PERMe : _ 
a ee ae ee SS eS 
425 5 
4c6 j 
e bet ee x —— 
a 428 3 
a | 429 ; 
ical —-430 004274 — 00076 t—\W——__—\"—_—— Br SEKBK FAn0 “LEAVE 
Q > 431 ; 3 . 
; 432 ; 
A ae : ce OT RE GT rE aes COE gg RO aT TT TETE TE ee TTC GREE See eee aR ee ee a ae a 
fon 3 
eat 435 p 
nas S) aoa 3 eo 
acl 437 3 | 
@. rH | | 
- aeemameeians! eee 
eo. 440 5 . : ; 
19 441 ; 3 ; ; ; _ 
3 442 : ) 
@ > 4 43 ’ 3 7 
: 4hb | 5 CONTROLLER REQUEST ROUTINE 
ee SS hing CSCC ESCECCESE FEEC EEE SECCECEEEECCOR ee 
446 3 
447 3 
a aa aa EE! | ee 7 
449 3 3 THIS ROUTINE REQUESTS COMMAND OF THE PHOENIX 
450 5 211 CONTROLLER IF THE MULTIPLE CPU OPTION IS 
“451 y—INOPERATIONS 
452 , 
453 | 5 
a a ea a eR ea a aI TR Lg ee OR TO 
455 5 | 
456 004276 005737 001076 ROUEST: TST MULCPU 300 WE WANT THIS CONTROLLER? 


eenecmcnoee ccs ns re ne to a a ee re EE oe I 
comenan —_— 


+o 
4 
sy 
CE 
ve . 
ter ce |e nner ene eo ee reer et ae. 
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491 
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004302 001434 BEO ROQEX sEXIT IF NO 
004304 0U5037 0017150 -CLR INTFLG SRESET INTERRUPT FLAG 
004310 105777 174464 TSTB aOcsR 300 WE HAVE CONTROLLER ALREADY? 
004314 100005 ~~ "oP R02” sREQUEST IT IT IF NO 
004316 U32777 OO0040 174456 BIT RBITSsaDCSR 31S REQUEST SET? 
004324 0O014<c1 BEQ RQ3 sEXIT IF NO 
004326 000426 See ee ee eg oe a sCHECK FOR ERROR 
004330 012777 000100 174442 RO2: HOV HINTON sa@OCSR sSET INTERRUPT BIT 
004336 053777 OU1102 174434 BIS MCPUsaDCSR sREQUEST 211 
004344 0065377 0173427 JSR _ RS WALT sWAIT FOR INTERRUPT = 
004350 005737 001150 TST INTFLG s INTERRUPT? 
004354 0u1467 BEO RQEX sEXIT IF NO 
004356 00£037 ~001150. ~~ “CLR” INTFLGO SCLEAR INTERRUPT FLAGONOT A FUNCTION TESTED) =  &© © & 
004362 105777 174412 TSTB aDCSR 300 WE HAVE THE 211? 
004366 160406 BHI RQ1 sCONTINUE IF YES 
604270 ~ 0052377 001322°>-—- “INC” ERRFLG BSET ERROR FLAG FR Ns 
004374 042777 UU0136 174376 ROEX: BIC HFUNCsa0CSR sCLEAK FUNCTIGN BITS 
004402 0u0205 RTS R5 SAND RETURN - | 
004404 ~ 0057777174370  — KO 1ST a0CSR“~SERROR IN FORMATTER? CPO pe eR Se ee ane EE nT eee 
004410 100371 BPL RQEX sEXIT IF NO 
004412 042777 000136 174360 BIC QFUNCsaDCSR sLOOSE FUNCTION BITS IF YES 
004420 ~— 027777 000041 1743527. —— BIS” BSYSCLRIBITSsdDCSR = ~ sISSUE FORMATTER CLEAR HERE —.. 
004426 Uu00240 NUP 
004430 013777 OU1102 174342 MOV MCPUsa0C SR SRESELECT FORMATTER(wWE HAD IT ONCE) 
"004436 ° 00024077 “NGP us ae ce 
004440 QUu0240 NOP 
G04442 000240 NOP 
C04444 ~06075 35000 BR ROEX SEXIT EITHER WAY 
3 
j 
fone Ne Ra ON ae ey ae poco fa emer oe eree eee ae 
j 
J 
fy pect ee ~j-—-——— ee 
3 
3 
693° oe 3 
8 
3 . 
I I CR OPT I 
3 
3 : at 
OO 
5 PROGRAM MANAGER 


BY AD 


INWAIT® 


saiaeey die Ciaeiannmceaatt 


Se Y 


¢ ~=©—™tTC HEE PROGRAM MANGER TS USED TO DIRECT INPUT F 

3 THE KEYBOARD READEReONLY TWO DECISIONS ARE MADE IN THIS CODE: 
3 te TO WAIT FOR MORE INTERRUPTSCREADER) 

3 ~—  2@eTO ENTER COMMAND LINE INTERPRETERe — 


kon = =—<—=i=i‘“CSOSsS—TT.. 


3 
3 ENTRY IS BY FORCING PC THRU RTI OR 
SUBROUTINE CALts — 


oe ADIAeMAC | MACRO V06-03 21-APR-78 00:02 PAGE 5-9 
@ : 
- 514 004446 005737 001150 PMGR: TST INTFLG /.  - SINTERRUPT? 
2 | 515 004452 001034 BNE Pm3 3GO SERVICE IF YES 
os 516 5 . 
| er Rg re De ee ee ee ae ee 
a 518 004454 0u0001 WAIT SWAIT FOR SOMETHING 
cs 519 004456 000773 BR PMGR ; 
iv Oa a aca Re 
et 521 : ; , 
o 522 004460 004737 005346 Pais JSR PCsCLI sSEE IF REAL COMMAND 
TI 523° 004464— 005037 005530-——_ ‘CLR NCR hfsfshehfhfhfhhfhfhfhhe SRE ST CR INHIBIT 
an 5<4 004470 005037 005534 CLR ECHOEM | SRESET ECHO MODE IF SET 
ioe 525 004474 0127357 0u7060 005526 MOV NQUEST sMSGADR SIF BAD RETURN HERE 
a S26 006502004757 005136. te SR PCS TYOUL  OU PUN A eo 
ou 527 
ae 528 : 
an ~529 004506-—012737-— 007062 —005526—PnGt2+—— mOV-———_ a PROMPT 5 MSGADR- 5. NOW AK PROMPT 
@: $20 004514 065237 005530 INC NCR sSET CR INHIBIT 
7 531 004520 0605037 005534 CLR ECHOEM SRESET ECHOEM IF SET 
rn ==550 (006524: 0061570001342 OR POST YOU ee 
ay 553 004530 005037 005530 CLR NCR SRESET CR INHIBIT 
om £34 QU4534 005037 005522 CLR CIMODE sINSURE COMMAND MODE OFF 
Us Dianne ane aS Sq Re ee ee ee 
@= 5360 3 | 
at 537 004540 gu0001 _PM23 bAIT SWAIT FOR INPUT 
= $38°00654¢>-000141 BR ENGR ene SEl WHAT IT 1S 
@- 539 ; | 
tsa 540 3 | 
i $41 004544-— 00573700572 0-——______Pn3——__TST—_TT YI nt ________ JRE A DER INTER RUPT 2 
= $42 004550 001004 BNE PMé SSERVICE IF YES 
=| 543 004552 005037 001150 CLR INTFLG SRESET INTERRUPT FLAG 
a CG Bare er ne ee ee oe ey Be fea AND CONS LOER THISSINTERRUPT SPURIOUS 
a 545 004556 000770 BR PKe SWAIT FOR MORE 
rs 3 
, Sy, a a 
004560 ooooco HALT BHALT IF NOT READER-BAD 
3 
Fee Par ee nee Oe RE 
004562 0047357 004650 Phdt JSR PCsTTYIN 360 SERRICE AND ECHO 
004566 013737 005546 005746 MOV PPARMBsTTWORK SCHECK FOR CR 
0045 74-—005337—005746——-_ bet Tw RK sss LOOK ATLEAST" O4 TR WORD sss 
004600 127727 0U1142 000015 CMPB aTTWORKs ACR SWAS IT A CARRIAGE RETURN? 
004606 001317 BNE PMGR 3GO ON IF YES 
004610°--005737-—U005522 oS PT OE FARE WE CIN COMMAND MODE? SCS 
004614 001003 BNE PMS SLEAVE IF YES 
| 3 
oeaiche tes ae aia) eer ae raat ocean oem ae ar Screen eee ee Cee Renee Re oe OR aE Rees 
004616 005237 005532 3 INC REOFLG sSET REQUEST FLAG IF YES 
004622 000716 BR PM1 sSEE IF COMMAND 
SS a aah a a = 
004624 012737 005740 005526 PMS: MOV DLFCODEs MSGADR sISSUE LINE FEED HERE 
004632 005037 005530 ~~ CLR NCR SINSURE CR 
-004636—005037-—0055 34-—____ CLR" ECHOEM FRE SET ECHO MODE 


004642 OuU4737 005134 JSR PCsTTYOUT SPRINT IT 


a a ee a te ee ee es 


= sry map <r EFS SP FI PSS EP =, etc SD PSSA 
ae 


509 004646 000207 RTS PC 3AND RETURN ' 
370 3 


_ ae Set eee ee - eee ne etme, 2 eS =. CoE ree 2 mee eee O- ene 
ne ne a I a a SY ee ean kr 


ee = mcr te we - ee vs —we- ee wv row & o ew 


wi 
~N 
» Ww 
ee} ve 


nd 


TTY INPUT ROUTINE 


i 
wn 
~J 
“J 
' we we we] we we 


THIS ROUTINE ACCEPTS INPUT FROM THE | 
MONITOR AND STORES IF IN AN AREA FOR USE 


580 r) 
£31 ; LATER AS A COMMAND FUNCION OR AS A DISK/TEST PARAMETERe 
| 582 ; THE GNLY REQUIREMENT FOR DATA ENTRY IS THAT REGISTER 
| a.) 3 R4& POINTS TO THE COMMAND BLOCK USED TO OEFINE ENTRY BUFFERS 
554 3 AND SPECIAL FUNCTIONSeTHIS ROUTINE IS CALLED ONLY BY THE 
585 3 MONITOR INTERRUPT SERVICE CODE6 
“586 5 Seeger ee 
567 ; 
588 3 
| ~ $89 004650005237 005534 TT YIN? INT ECHOEM "FSET ECHO MOOE FOR OUTPUT 
= S90 ’ 
=" 591 004654 U04537 015474 JSR R5sSAVE sSAVE CPU 
pe nr 69g Isaak Saas Sa Sarma Goa eee era ae a a — 
oe 593 004660 005737 001150 | TST INTFLG SINTERRUPT FLAG SET? 
il £y4 004664 001002 | BNE T12 sG6C ON IF YES | 
a ~595 004666 000137 005336 PTB AD = oESyOP Te NO ee 
> 596 3 
2a SY7 3 ; 
et $5 $8 004672-— 005037 001150 T1z¥__ CLR INTFUG RESET FLAG IF SEY 
@x| 599 3 
rs 600 | 
om —~e01 004676 005737— 005720-—_______Tst¥—__TTYINY INPUT FLAG SET? 
Q 3 o02 u04702 001002 BNE TIZ2Z 360 ON IF YES 
re 603 004704 000157 005336 JMP TTBAD sSTOP IF NO 
eas!) oe — See et oy Se ee, ae ey ae ENT ane oe Sea gy ne NEO ge eG ny ee ea ne TEE ga ee pe ye me RN, WEN ep pag a ET oy eet 
Qe 005 3 
Ca! 6U6 004710 005037 0u5720 TTZZ: ~=CLR TTYINT sTESET IF YES 
te EO re ee ne ee ee ee 
@ 6u8 3 
me 609 004714 005737 005536 TsT TTYACT BARE WE ON A LINE? 
gre Oke" UOt00s BNE yg VES SKIP BUFFER INIT 
eo. 611 004722 013737 OGU5S*es4 005546 MGV PARMBsPPARMB SSTART INPUT AT BEGINNING OF BUFFER 
me 612 004730 005237 0u5536 INC TTYACT SANO SET LINE ACTIVE FLAG 
1 aia = a a a a a I 
@. O14 | nee 
ee 615 004734 117700 000764 TI18 hOVB aTKB»sRO SFETCH READER VORD 
“ae 616 004740005277 000756 INC S10 ce) READER ENAMELED SO 
@« 617 004744 142700 000200 BICB nZ005R0 sLOSE PARITY BIT 
[35] 618 004750 061003 BNE TT2 SCONTINUE PROCESSING IF NOT NULL _ 
[gi 619 006752 005037005536 CLR TTYaAcCT.___——"—" xRESET ACTIVE STATUS 
@: 620 004756 600207 | RTS PC SAND LEAVE 
[ial 621 3 — 
Fog agg Bo melee eee a re re een ee ery eee ey eT 
ex 623 5 | 
om 624 004760 123740 005732 TT2s CMPB CONC »RO s1S IT A 'C ? 
med OOK TOR OORT BE NR VES CUTPUT IT” 
r. ee 026 3 
ud 627 , ee ae _— 
@.. 
Cth. ete EE aE Ae Pe EE a eee AE TE ile ee ee eee eee ee eee Re ee ee 
& 


a 
ie : 
ae 4 : 


pe MACRO VO6-03 21-APR-78 00:02 PAGE 5-11. — | ee ee 
@ | | | 7 
eu 628 3 
a- 629 004766 123700 0057364 - TT3s CMPB CONUsRO 31S IT A CONTROL U ? 
ae 630 004772 001450 BEOQ - TT9 SIF YES PRINT IT 
Or ee ee eee ee pe Sanaa a Reg ee eee eee 
| 632 5 
633 3 
634 004774 423700 005736 ————————— CHP RUB SRO STF RUB CT 
635 005000 001412 BEO TT7 sRUB IT OUT IF YES 
| oosoo2 110077 0uv0540 TY48 MKOVB RO »@PPARMB SLOAD INPUT WORD 
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Pee se ee a Rene ne un nig Nc cc 
5 
3 
le 3 
F 3 | 
Sree Bare ag ey eg EE See ee EV OU ESP iT e=DEC=— tS se ee a Oe ee ee 
> eee 683 | 5 
z 684 3 TTY OUTPUT ROUTINE 
[aa ime aan, erry regs Be etna Dogyy at Ba SER cot ae etR See Fa ee TEE Rc Pee eee Ie eT 


~ 


PITIVEARA STAG 


sf 
685 
oe 686 
: 687 
CT 088 


i 689 
B 690 
£ $F 1 


7uU5 


AACLNY VUOTUD ECI"AFR"£0 UUSEUC FPAFE 3S-T1Eé 


3 

3 

3 

3 

3 THIS ROUTINE CONTROLS THE OUTPUT TO THE 
3 CONSOLE DEVICEeEITHER AN ECHO CHARACTER 
3 =—“—S PROM THE KEYBOARD OR A COMPLETE MESSAGE FROM 
3 A COMMANDe 

3 

: Aico, etter fe Net Se ce ae aha 

3 

5 

5 ae aR Re RN eis 

3 CALLING SEQUENCE JSR PCoTTYOuT 

5 

, SSS ak ee 
3 

3 RS =z ADORESS OF COMMAND BLOCK 

3 

3 

3 


tC U6 OUST 3S UOULS 37 OIS&7% TT YOUT® JSR R5aSKVE SAVE CPU REGISTERS 


@ 707 005140 005037 001150 CLR INTFLG sSRESET INTERRUPT FLAGS 
oe . 708 005144 005037 0u5S716 CLR TTOINT SINCLUDING PRINTER 
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nt 723 005170 005302 DEC Ra 4 SMAKE ACCURATE ADDRESS 
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a 758 ; 
7£9 005260 121227 000012 ChPB CR2)50LF sHOW ABUOT A LINE FEED? 
| (60°005264-—-0014 03 EO ott SEXIT-IF-YES 
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ee ee 
3 
005450 106 124 eASCII /SFT/ BFORMATTER PARAMETERS 
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3 
005464 123 103 eASCII /SC/ sSCOPE MODE | 
005466 0tle000- =e ORD SCORE ee OC ae a ee ee 
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915 
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2 GAT 005520: 09000 . eWORD O 


lala ne ecresieentrenieneeeenemneimmnedt inal eat aieeneemeienemnienentn Seaeeetinnereetemmeeiemanminetaieieeni ammtmene nea tanaiiamaeneneammaiemnmmeaediaianmemmmememmmmmmneeieammencmauaeemamattatiamamammmsteneetaetenad 


eee 


ed 


Le LT LS LT A STL TL ET LT ET TIL: CEE AA TC TA A CEG CIEE AE CEES CT ACIP ORS OPTS AO SAPIENS aC I ceases SONOREENCEN eesti eres 


COMMAND BLOCK 


{oo 3 eS CONTROL BLO : 
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944 005532 000000 KEOFI.G: eWGRD O SCLI REQUEST FLAG 
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1065 i tae Vet, Seppe be ete 


rad RIA CMAC MACRO VO6-03 21-APR-78 OO102 PAGE 5-19 “ © Se 
6 bi | oe 

chook 1084 006214 005037 005522 CLR CIMODE sRESET COMMAND MODE 

@- 1085 006220 005037 005534 CLR ECHOEM SREST ECHO MODE 

ae 006224 005037 005530 CLR NCR SRESET CARRIAGE RETURN INHIBIT 


“006230 005037 “005524 
006234 005037 005532 
006240 005037 005720 

~006244~ 005037 005716 


006250 012777 GO0100 177444 
006256 012777 000100177462 
006264 OU5277 177432 


'006270°—0058737 ~~ 0055427, 


5 
TRSH? TST TRASH ~~ 


CLR STACY.  . . ......©»)3©SRESEY.6duCYEST dACTIVE HO 
CLR REOFLG SRESET REQUEST FLAG 
CLR TTYINT sRESET INTERRUPT FLAG 
CLR _TYOINT .. ©. 38 OTH IN” AND “OUPUT 

3 ’ 
MOV n100saTKS sSET INTERRUPT ENABLE 

MOV &100saTPS ~~ $FOR READER AND PRINTER  ©”)§©@©|©..@©3»@§@ 
INC aTtKs SENABLE READER 


BU USKIP ALL THYS BALONEVS 000 


006274 00171402 BEQ TRSH1 3 NO PRINT IT 
006276 000137 004506 JP PMG1 3 YES WAIT FOR INPUT 
SP ee ee Re apes Bee eee Se 
006302 TRSH1:3 
5 
° q10en aaa en SS - 
e. 1103 006302 012737 O05742 005526 MOV HCRCODEs MSGADR sSET UP FOR CLEAN SCREEN 
ral 1104 006310 004737 005134 JSR PCsTTYOUT sISSUE CR 
ans 006314 — 012737 005740005526 MOV ULFCODEsMS€ADR  ——_—____ J NOW ISSUE LINE FEED 
Qu 1106 006322 004737 005134 JSR PCsTTYOUT 3 
ia 1107 ; 
os : 1108 ar titue ds Ben Aitetnde Reese s Ok Nae Te a ee SS Sa a _ - 
1109 006326 012737 U06424 005526 MOV BP2MSGsMSGADR SENTER OUTPUT MESSAGE ADDRESS 
1110 006334 004737 005134 JSR PCsTTYOUT sPRINT HEADING 


1120 006376—004737——005134 

: | 1921 

“ 1122 0064U2 12737 005740 005526 
1123 006410—004737—0051 34 ——— 
1126 

1125 

1126 006414—G04757—005136 
1127 

1128 

1129 006420-—G00137—010676——— 
1130 


1139 
1140 006424 


2 ae tn a ee c 


040 040 P2Nsc6: 


p11 006340 ~ 012737 — 006507 —OUS$26—— HOV STRMSG sHSGADR-_ FUNDER CINE HEADING 


1112 006340 Ou4737 005134 JSR PCsTTYOUT SHERE 

1113 5 

eee on . 

1115 006352 012737 O6574UG 005526 MOV HLFCODE sMSGADR SPRINT 2 LINE FEEDS HERE 

1116 006360 004737? 005134 JSR PC sTTYOUT 5 

1117 006364~-004737— 005134 ——_~__—_— JSR PCaTTYOUT OS 

1418 5 DN : 
1119 006370 0142737 006603 005526 MOV BP3MSGsMSCGADR SNOW TELL PEOPLE ABOUT ANSWERS 


ISR PU TOU 
x 

MOV GLFCODE sMSGADR sONE LINE FEED HERE 
JSR PCsTTYOUT H 

3 

] 

JSR PCsTTYOuT 3 

3 

; 


IMP ———_ DATE SK FOR DATA NOL 


SPROGRAM MANAGER 


Re pes pe eA ee eI Be ee Pp eee ER Ye fe i, ee ee RR i 


3 DIAENOSTIC HEADING MESSAGE 


0 ee, pee ae er Fg ee ee a ee ee eee ee ee 


3 ‘ 
eASCII / PHOENIX 211 DISK CONTROLLER DIAGNOSTIC / 


ag (ape weve 


www wes BEAT NEO VUEVE FASE 3-4£U 


@ 
006427 040 040 040 
® 006432 040 040 040 
: | 006435 040 040 120 
006440 #4110 117 Ne ree re Rp tee ee ee eT 
2 006443 116 111 130 
006446 040 062 061 ; 
006451 061 040 104 : _ 
006454 111 123 113 | | 
006457 040 403 117 
006462. —116 124 1227 
006465 1147 116 144 
006470 105 122 040 
“9066737 106 111 —SI OF 
006476 107 116 : 917 
006501 123 124 111 


006504 


1035 


000 


040 


eo. 1141 006506 
o 1142 006507 
ne 0065 12-08 2-052 


eBYTE O 


052 052 O52 STRMSG: eASCII Abdehaiahsielsheleiabebebelatehalhelahelalleisalaisialaheleiaisebsabaaeselehabhalaohabobelabelebabeladeld 
O52, eee . 
eo: 006515 052 052 052 
006520 052 052 6-052 ' 
“~9006523 ‘052° 052 ‘052 
006526 052 052 052 
006531 052 052 0Se 
~~ 006534 — 0527 &£4052 } 052 
006537 052 052 052 
006542 052 052 * 052 
0046545 052 052 ————s 052° 
00655G 052 052 OS2 
ors 006553 052 052 052 
= “006556 052° 0527 _ 052 
Oe 006561 052 052 052 
0 006564 052 052 052 
Fy “006567 052 0527 052" 
3 0U6572 052 052 O52 
me 006575 052 052 052 
isp 06 6GG 052 052 = 
Ye 1143 006602 000 . eBYTE O . 
me | 1144 0066U3 040 040 040 Pp3mMSG: eASCII / TYPE HW <CR> FOR HELP/ 
| ________ agen ‘040 040 T24 Be RE ere, Sie? gfe Fe Se ie gee ge game wee ape tN ee oe ee ee es Te ee ee 
@': | 006611 . 131 120 105 | 
ze 006614 040 040 110 
So 04617 ‘0407-074 a ee ee ee ee ge 
Ou - 006622 122 076 040 
e 006625 040 106 117 
e008 833 122° —_ 0407110 7 ' 
006633 105 114 120 
114© 006636 000 eBYTE O 
Fi tig artis 7 _—_ $$ 
a7] 1147 eEVEN 
[asl 1148 3 
Fe si aaa ” 7 3 : 
ie 1150 3 
o») ; 


ce - 9451 
3 1 
a 


“HACRO VO6-03 21-APR-78 00:02 Pace S-21 A™ . - 4 - 


es 3 ASCII NUMBER CONVERSION 
5 _—. 
, THS ROUTINE CONVERTS AN ASCII NUMBER 
KU_FORWK 
3 THE NUMBER TO BE CONVERTED IS LOCATED STARTING 
) AT INPUT BUFFER "PARMB" AND IS ENDED 
Y-DETEC TING CR WORDS 
: 
; NO CHARACTERS LARGER THAN A 7 ARE ACCEPTED 
eS AND TFA BAD “CHARACTER TS” RECEIVED 
| ) THE FLAG "BADNUM® IS SETe 
5 
s—————THE GCTAL NUMBER IS" LOCATED-IN™*OATA* AT 
; EXIT 
3 
1171 006640 010046 OCTAL: HOV RO»-(SP) SSAVE ROSR1sR2 
1172 006642 010146 MOV; = -R19-CSP) 3 
1173 =006686--01026 6 NOV Res (SP) a 
7 1174 006646 005037 406750 -. CLR BADNUM sSTART CLEAN 
I 1175 006652 013701 OUS544 HOV PARMBsR1 SPOINT TO INPUT BUFFER 
“ta #4176 0066560005000 LR Re ee eee RO 
@x 1177 006660 111102 COCTIs HOVB (R1)sR2 3FETCH CHARACTER 
1178 006662 162702 000060 SUB noOsR2 SLOSE ASCII PART 


1179 006666 —1004 12? WaT Ba E COCTER ————_—_—_ 3 LEAVE IF ERROR 


1180 006670 O22702 000010 CMP B1IOsRe SSEE IF GREATER THAN 7 
; 1181 005674 O02414 BLT COCTER SLEAVE IF YES WITH ERROR 
125 ST Oe WUCOT 6 000) OU er ee, rr ROE RG ZF SHI FT DOWN THRE EBT 1S- FOR 
ane 1183 O067U0 10341e bCS COCTER SOVERFLOW = ERROR 
11504 006702 0061u0 | ROL RO 5 
VIS (UU UR STOUR NO ar re ee ene BO COOLERS or rr eg ree ere eee 
1186 006706 006100 ROL RO 3 
1187 006710 103406 BCS COCTER | oe 
T1800: 006712060600 Se AO R29RQ-———__ FL OAd FINISHED CHARACTER 
1189 006714 105721 TSTB CR1)+ - SLOOK AT NEXT CHARACTER 
1190 006716 121127 QO0015 COCTON: ChPB CR1)sRCR SCARRIAGE RETURN? 


+ 4191 006722— 10160 Be COCEX EXIT IF Yes 
1192 006724 0U0755 BR - COCTI 3 


1193 006726 005237 006750 COCTER: INC , BADNUM a .3SET BAD NUMBER FLAG 
4196 006732— 00046 62——M—______———— Br - CENT a PANO LEAVE 
1195 
1196 
Le ae Ve o06734-~010037-n067s2-—-—-- ote 6000-NuMBER-———— 
eu 1198 : 
=: 1199 
or 1200 00674¢—012602——_-———cext1s—Hov- ——— SP) #sR2—_ RELOAD REGS 
@:: 1201 006742 012641 MOV CSP) +oR4 5 
r 1202 006744 012600 , MOV CSP) +*sRO 5 
os "A605 O06746:- 00020 RIS Pe AND LEAVE CO 
— 1204 3 
ad 1205 006750 o000c0 BADNUM: eWORD O 3BAD DATA WORD FLAG 
a ae a a Ea a a a 


1207 006752 o000000 DATAS ewWORD O SCONVERTED ASCI TO OCTAL %ORD 
1208 3 | | 


NE De a a ae rE en Oe ee 
= 1210 3 
aa tent ? 3 


ao FE TC ae Oe ee A EE SERS cae mtn 


@.) 
Lee 
ae 


‘seni ain es iveiemsmnieinir. assis <i aemaione yin igri Se ED RS GD | EEN STS TET 
ry ny - 


© 
1212 
1213 
>. 1216 
Chane 
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wo} we we Ge 


OCTAL TO ASCIY CONVERSYON ROUTINE ~~ 


wo; we we 


THIS ROUTINE CONVERTS AN OCTAL NUMBER TO IT'S 


; ASCII EQUIVILENT. 
3 
3 
3 
5 THE NUMBER TO BE WORKED ON SHOLD 
a ees NUMBER” TOBE CONVERTED IS IN REG RS FFF 
THE OUTPUT GENERATED WILL BE IN OUTBUF AREA 
: AND A NULL WILL TERMINATE STRING 
3 
5 
1229 006754 010146 ASCII: MOV R12-C(SP) SSAVE R1sR25R3 
“1230006756 OT0266 0 MON ORD CSP 
1231 006760 012746 000005 | Mov U5 s-CSP) SSET COUNTER 
1232 3 | 
1233 006764012701” UT0S7&- MOV OU TBUF SRI POINT TO BUFFER AREA = —StC<~;7; EMC: 
1234 006770 G00241 CLC SCLEAR CARRY BIT 
1235 006772 006103 RCL R3 SSHIFT CARRY IN 
22 1236 006774 006103 Rov CURE sINTO BIT O 
i a 1237 006776 010302 hOv R3sR2 SLOAD INTO R2 
roa] 1238 007000 006043 ROR R3 SRETURN CARRY INTO R3 
‘=r S—S*SNY OO7OO2 ~~" G42702~ 177776 CB IS RI777760RZ— sLOOSE GARBARGE 
@” 1240 007006 G62702 dau0060 AOD B60sR2 SMAKE ASCII 
(a7 1241 007012 110221 MOVB R2s CRI) SLOAD INTO BUFFER AREA 
[> 1242 007014 ~ 006103 ~~ CFAWSTYS” ROL RR SNOW SHIFT HALF BYTES IN- - ————<~;7; XMCtéCS~S™” 
@> 1243 007016 006103 R&L R3 3 
na 1244 007020 006103 ROL R3 5 
m—«dR OS OO7Oe2 006103 aa ROMS RG ee ae ee iis — 
> 1246 007024 010302 MOV R39R2 SLOAD INTG R2 FOR CONVERSION 
oe 1247 007026 006003 ROR R3 sRETURN CARRY BIT INTO R3 
[sal 1248 007030 0427023777700 IC W1I77770sRZ ~~~ ~=SLOOSE GARBARGE AGAIN 
9: 1249 007034 062702 000060 ADD H602R2 SMAKE HALF BYTE ASCII 
ba 1250 007040 110221 HOVB R29CR1)* i sLOAD IN OUPUT BUFFER 
[3 12£1° 007042 ~005316 GEC (spy SDECREMENT SHIFT COUNTER 
Qu: 12:2 007044 001363 BNE CASCI 3GO ON IF MORE 
a 1253 007046 005011 CLR (R1) sSET NULL FOR OUPUT FLAG FINISH 
ar SSSC~—~—tssSsS—s HCO” QOS7267 7 TST (SPE SFIX STACK 
@:| 125£ 007052 012602 MOV (SP) +sR2 SRESTORE R2 REGe 
[a 1256 007054 0126u1 MOV CSP) +5R1 BAND R1 _ 
| 4359 07036 u00207 —— RTS Pc SLEAVE THIS PLACE” 
@. 12:8 ; 
fas) 1259 3 
doe eee - eee ea reer re ree 
@: 1261 5 
(al 1262 5 MISC. OUTPUT MESSAGES _ 
oot ee eos = 7 Retp eae eee east ee 
@= 1204 5 
tH 1265 007060 077 QUESTS eASCII /2/ 
[gl 1266-00 7067 O00 ep | 
en 1207 007062 O52 PROMPT? ASCII /%/ - 
‘a 1208 007063 007 eBYTE 7 _ 
e-. 
a ee eee a 
a 


ee 


ae SECLLA HACRO VO6-03 21-APR=78 OO:02 PAGE 5-23 © | - 25 


ia 1269 007064 ooo a eBYTE O 
s- 1270 | eoEVEN 
em 1271 007066 134 | SLHMSG: eASCII /N\/ 
(Ge OEE ee ae a 
92 1273 007067 ooa eBYTE O 
rT 1274 007070 000000 ebORD O 
Cl Re ee ee ee a EVEN : : | : : 
@ 1276 | 5 : 
1277 5 
0 Ga gee a 6 ree ee eg 
Q 1279 | j CONTROLLER PARAMETER COMMAND 
re 1280 : 5 
—— 2817 a a a EERE ULE ——-THE- CONTROLLER CONAN D-ALLOWS-TRE-OPER ROR sess 
Be 1282 ; | ; TO CHANGE SEVERAL CONTROLLER ORIENTED COMMANDOS 
a 1283 5 THERE ARE 5S CHANGES 3 
Lgl Sree ee tae rc me Opa Nee ee ee ne Bee no ee 
@.: 1285 3 
sl 1266 J 1.DCSR OR BASE ADDRESS 
(uaa (4-1 da : 2e INTERRUPT VECTOR 
: 1288 j 3eECC OPTION 
: 1205 5 &4eMULTIPLE CPU OPTION 
. ee eg re SCAU TO SWITCH OPTION 
@: 1291 | 3 
=F 1292 | ; 
iat 1293 a pe m= 
Q7 Tey 007072 005037 005532 FuTTR: CLR REOFLG SRESET REQUEST FLAG 
007076 005037 005524 CLR TSTACT SRESET TEST ACTIVE 
~007102-—-005237—005522——_____ Int Cn 00 FSET COMMAND AOD ee eae recess ar 
007106 004557 015474 JSR R5 »SAVE SSAVE CPU 
007112 012700 002054 HOV BOCSMSGsRO SRO=MESSGAE ADDRESS OF AODRESS 
> 007116—0127Ut— 000002 nV B2sR4 0 FEIRST ENTRY COUNR ® 
007122 U12702 001070 MOV BOCSRAR2 ; sR2 = ENTRY AREA 
007126 405257 005540 | | INC NUMBER . sSET NUMBER FLAG 
007132°- 004737 ~ QU7502 ~~ JS R PC aL OAD EN ENT EER PES 
007136 605037 005540 CLR NUMBER SRESET NUMBER FLAG 
007142 012760 G02060 HOV BDECGSMsRO | 3LOAD NEW MESSAGE | 
0071467--U12702~° 001074 00 BECC 9 R25 AND NEW DATA AREXO OO 
007152 012701 ou0003 HOV U35R1 SLETTER COUNT=3 
007156 004737 0Uu7502 JSR PCsLOADIN SENTER YES/NO DATA , 
007162---00503?-- Wu5522-—CLR CIMODE © SRESET COMMAND “MODE 
007166 U04537 015510 JSR R5 sREST SRESTORE CPU 
007172 000137 004506 ~ JMP PMG1 SWAIT FCR SOMETHING ELSE mit 
BipiG echoes GRE RELS Gigs Vase ae ea a ee Da ee 
5 
3 
—4 34 4 --:-- ee r — LT A ae ny etme «mmm name me nem came peo 
5 
5 TEST PARAMETERS 
ala aaa aa aaa a a 
3 THE TEST PARAMETER COMMAND ALLOWS 
3 THE OPERATOR TO ENTER 8 TEST PARAMETERS 
3... 
5 TeSTARTING TEST NUMBER 
SS ENDING TEST NUMGER aaa a aa aa 
5 3ZeSTARTING DRIVE NUMBER 


3 &eENDING DRIVE NUMBER 


VriviliA STAY 


© 
1326 5 SeCONTINUOUS TESTING MODE 
9 1327 3 6eREPEAT ON ERROR MODE 
, 1328 3 7ZeINHIBIT PASS PRINTOUT 
ce 1329 3 Se INHIBIT ERROR PRINTOUT a 
01 . 1330 3 
7 1331 3 
a 13327 3 Dre 7 
@: 1333 007176 004537 015474 TESTP: JSR R5 »SAVE ‘3SAVE CPU 
ag 1334 007202 005237 005522 : INC CIMODE sSET COMMAND MODE » 
res ~ 4335 007206 U<c32727 001232 +UUUUS5S CMP CURTNs 8265 00° 3010 wE FORMAT LAST? 
Q7 1336 067214 001005 BNE TESTP1 3GO NO IF NO 
ee 1337 007216 OQuS037 001212 CLR STRTN sIF YES RESET 
. 1338 0072227 012737 Q00030 U0T210 —=——— ~~ —¥OV——— 30s SRTTN- ~~" —————————— FSET OLD DEFAULTS IF YES 
@- 1339 007230 TESTP1i8 
oo 1340 007230 005037 G05524 CLR TSTACT sRESET TEST ACTIVE 
ye 1381 007234 005037 O05532. °° & # °}” °&}.”©™©»©»~»~»~~———C< OER” REOFLG ~~ sESET REQUEST FLAG 
oO 1342 007240 0127U0 001356 MOV BISTADRsRO 3RO=MESSAGE ADDRESS 
ee 1343 0072446 012701 vd0004 HOV nasR1 sRi=a OF ENTRIES 
ae 1344 007250 ~012702 ~° 001210 “MOV” BSRTINSRZ ©. 'SR2=ENTRY BREA 
g~ 1345 007254 Ous237 005540 INC NUMBER 2 §gSET NUMBER FLAG 
oo 1346 UO7260 004737 Uv7502 JSR PC stOADIN : 300 IT 
TT 97347 007264 005057 005540 CLR NUMBER ©. —~3Z3RESET NUMBER FLAG 
ie 1348 007270 u127U1 gu000S5 MOV N5eR1 sRELOAD FOR S ENTRIES 
ao 1349 007274 12700 001366 MOV NTSTBORsRO SLCAD NER MESSAGE 
=o" 350 007300 012762 9O1220 MOV @REPFLGsKRE #&  &  ..©§©@©©6©6M™ BAND ANSE AODRESS 
rn 1351 007304 004737 007502 JSR PC sLOADIN SFETCH THOSE FLAGS 
ee 41352 007310 uG5037 v05522 CLR CIMODe sRESET CGMMAND MODE 
a 13£3 007314 OG00137 004506 SMP PMO SwAIT FOR WORK 
@. 1354 3 
Loe 1355 3 
“To ————— 1356 007320 °  &+O40° # &#4«°+1111° —“TT6 PINWSG? eaASCIYT 7 INHIBIT PASS COUNT PRINTOUT? Y OR NL °C 
+e 007323 110 111 102 
7 007320 111 126 040 
i aa a ae OUTS Siero ee Be a ee ge ee pee eG 
> 007234 123 040 103 
F 007337 117 125 116 
_ ——" 907242 1247-040" 120— Pe ee ee pe 
i 007345 122 111 116 
. 007350 124 117 125 
aa -007353° 124 0777040 “— a 
®: 007350 131 040 117 
aaa 067261 122 040 116 
SS  teoT O07 s6m = CoO OU ry 
e- 1358 007305 040 111 116 EIN“SG: eASCII / INHIBIT ERROR PRINTOUT? Y OR NZ 
ae 007270 110 111 102 
rr | —"007373°—_ 113 _ 128 040 aaa 
are : 007376 105 122 122 
. 0074U1 117 122 040 
eo OO Phe Leo tee de 
eo. 007407 116 124 117 
al 007412 125 126 077 - 
[oo ee OO reise ORO J Vala 177 aa Sa a 
es 007420 117 122 040 
= 007423 116 
"$59 907424 000 obY 
o-. 1360 007425 040 123 113 COEMSG: eASCII / SKIP ON ERRGR CTESTS 31532 ONLY) ? Y OR N / 
= 007430 111 120 640 © __ eae 
3. 
a erst 
| €) 
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oe | 007433 117 116 © 040 ym 8 3 | ° 
‘- 007436 105 122 122 > 3 7 : 
aa 007441 117 122 ' 040 
107s SSS SSS 
9; 007447 123 124 123 
ae 007452 040 063 " 061 
; 007455054 063 ne ea ee Ge ee on ee OC ee ee 
@- 007460 040 117 116 | | | 
+ 007463 114 131 ' 051 ee : 
oe 000666 kU ey ere a 
e. 007471 131 040 117 . 
7 OO7474 122 040 116 
7. 007477040 = 
7 1361 007500 000 eBYTE O 
G 1362 eEVEN 
iat F ae Siena esr PE go Vig gg ge Sa Nee oa nay rg Rt pv ee eg eee ge Ope Rory eg ee eee ee eee eS ee eed neg eS gue we wy es ay 
: 64 : ; 
o 1365 3 
bef WOOO fe re prs oa ee ae ee Ca ee ee es 
iz 1367 , 5 
1368 Z ; 
=1369°- = a a a gee ee SO eee ORO ett aaNet Bo er 
1370 , 5 : 
1371 5 
1372 ee a ee ee a ge a ee ge en ae Ee 
1373. , 5 THIS SUBROUTINE IS USED BY SEVERAL MONITOR 
1376 5 COMMANDS TO HANDLE INPUT FROM THE KEYBOARDe 


eg ee ecru DATA—TS~1N- TWO" FORMS 9ONE—PS—————— 
1376 


3 AN OCTAL NUMBER AND THE SECOND IS EITHER 
1377 3 A ®Y"® OR AN "N®e ANY OTHER INPUT 
Se OR Se a ee WILL BE -LGNOREDs UPON” ENTRY “THE -FLAG—*NUMBER*—KUST ee 
1379 3 BE SET IF THE INPUT DESIRED IS TO BE IN OCTAL FORMe 
13580 3 
= 1 38 4 Vcc , ae ree ere OSES ies eae, Set Sei SIS eS = ee en eter es ee Sa Says pate es 
1382 3 
1383 3 CALLING SEQUENCE’ JSR PCsLOADIN 
Sees 1 re er ee ee a ee eT RO Fo ee SS Sm cs acto dea isa Sci Le oe cei nt eam See Cg! <ew ewe cg! d tern Soe as See Sees pau one iw oww ” tans, niieew Saree Seaareiann ow emmeaaerareny 
1385 3 RO=MESSAGE AODRESS 
1386 3 R1=8 OF EXPECTED DATA LINES 
( } $$$ 93 2 $2 DORESS OF DATA LOCATIONS 
a 1388 
1389 3 
re 13900600 a PRC Ea SPACE ULEINILICKn””6 CCOCCC””TCNESS—“Cr”s*S 
@| 1391 007502 012037 005526 LGADIN: MOY CRO +sMSGADR SPOINT TO MESSAGE ADORESS 
007506 005037 005534 CLR ECHOEM SRESET ECHO MODE’ 
80075 12>"005297" U00950- er NG NCR re ee SEL NO CR FLAG: 
007516 004737 005134 JSR PCsTTYOUT 3TYPE QUESTION 
007522 005737 005540 TST NUMBER sPRINT DEFAULT? 
‘0015 <6" 001415 Se BED LOT ee ee EO NO LE NO. 
007530 011203 MOV C(R2)eR3 sSET UP TO PRINT IF YES 
007532 004737 006754 JSR PC sASCII SMAKE ASCII 


007536— 012732 —0105 74 005526 —__—_—__mO VB OUT BUF s MSGADR —_____ 3L0aD OUTPUT BUFFER | 4 
007544 004737 005134 a PCsTTYOUT sOuTPUT IT 


-007550— -012737—000040—010575 nov —s Paces outaur enc cuve- SPACE 
007556 0047357 005134 ~ JSR PCsTTYOUT SPRINT IT 


5 


we mm renee ee ee oe mR! en meee Cee eee 2+ eee eee ee “eee to ee oe A et we ar neem 


a ee ee ee a eee a ee ee ee 


ee ee re a ee ees rere 
A a eo EEE KS SR Se ET NY = 
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8 
1405 007562 004737 G04446 LOTAs a PCaoINWAIT SCOLLECT ANSWER 
@ 1406 
: 1407 | 
: ~ 7408 007566 17703 #175752 #@°@ °° &«;LOT? wove QPARMBsRS SFETCH FIRST ENTRY : = 
-) 1409 007572 042703 0d0uU0200 BIc UBIT7sRS SLOSE PARITY BIT 
‘ 1410 007576 020327 QO00015 CMP R3eHCR SCARRIAGE RETURN? 
1411 007602 001013  ~ BNE LO3 360 ON YF NO 
a7) 1412 | 3 
ir 1413 | 3 
007604 005722 eres LOZ? ‘TST CR204 SDEFAULT ANSWER 
007606 012737 u05740 005526 MOV SLFCODE sMSGADR sISSUE LINE FEED HERE 
007614 005037 005534 CLR ECHOEM SRESET ECHO MODE 
“607620 Uu4737 O05T364 “JSR PCsTTYOUT SPRINT IT 
3 
3 
“OO762R7 VOSS SOT DEC Rf sDECREMENT ENTRY NUMBER 
007626 001325 BNE LOADIN 300 ANOTHER 
007630 000207 LDEX 2 RTS PC SRETURN HERE 
wee. 8 6 ee nm. | women eemmmesaese. + Fen ee a Ee el ORT GON eT gee aie a a A a a A I aR a aa aR a a ae saath ned 
3 
007632 020327 000105 L033 CMP R338#105 31S IT AN *®E® 
“QO7636 7 OOTVT 0 ss pEO EDEX EXIT IF YES 


: 


“007640 005737 005540 LDS? 181 NUMBER SEXPECTING NUMBER? 


007644 001423 bEC L07 pee It IF YES | 
007646 004737 006640 JSR PC sOCTAL | 
(007652 ~005737 —006750-—— 1s bx? : 
007656 001413 BEO L06 360 ON IF YES 
: . 

i Rie Pe Re eee eS eS OT ee a ee ee ee 3 Bi eG PF : a are tee . 
007660 012737 9007060 005526 LOD5: MOV BQUESTsMSGADR SLOAD ADDR OF °?2°8 
007666 005037 005534 CLR ECHOEM SKESET ECHO MODE 
007672° OO503 27 CGS 5 3500 RO ss SRESET CR INHIBIT 
007676 004737 005134 JSR PC »sTTYOUT : 5 
007702 024042 CMP ~CRO)s-CR2) . 3sRESET POINTERS 
Ree eee LOADIN STRY IT AGAIN | 


“007706013712 06752 LOSE MOV DATAs(R2) SENTER DATA WORD 


ee ce eee ee eeu ne ae ee an te = a = aerate ete a SP Aes SSeS SONI Aa 


007712 000734 BR Lo2 3AND GO ON 
3 
SS SS a ee 
007714 020327 000131 LO7! = CHP R390131 sSEE IF : 
007720 001002 BNE L010 s1T IS A *Y® ! 
‘007722005212 (RZ Et FLAC IF YES | 
007724 000727 BR Lo2 SAND GO ON : 
; | 
jn an ana: iia ) i = 4 
007726 020327 000116 L010: = CHP R350116 31S IT AN ONS . 
u07732 001352 "BNE LDS SIGNORE IT IF NO oo, | 
“007736005012 CLR RZ FR SER FLAC IF YES 
007736 000722 BR LD2 SAND GO ON 


er 
re rr re mr rere ern a erence nt rene SE AENEAN AAAS EE a mr ee ane sr ert ett rae nth de fr A PS ge SPSS SP SP sn PETA CSTE Sesh ONES ESP -oS> ney neGNED ev SDN ree fre nh SA CL I 


re 1475 
= 1476 
ot 1477 

Qu 1478 
ra 1479 
a 1480 

@ 7 1481 
lig Thas2 
ae 1483 

Ox 1484 

ee 1485 
i331 —~1486 

> 1h07 
E 1408 
125 | 1Th4bS 

3 1450 
= 1451 
a 1492 
128 
oa 1493 
13 1494 
eas 
ae 1496 


| 


= 


ee ane Ae ee ee 


Seas 
A 
ry 


ee ee nee ee es i ee | RR nen eee 


ao ee ee er A IS = A 


to. - * 4 5 i ] 


3 
3 DISK INPUT COMMAND 
3 
3 
3 USED IN TESTING THE PHOENIX 2116 
3 THE FOLLOWING ENTRIES ARE ALLOWED? 
ek ee, ee 
: 3 | 1eMAXIMUM SECTOR 
3 2eMAXIMUM HEAD 
TO ZeMAXIMUM CYLINDER 
3 &4eWORDS PER SECTOR 
3 . 
a 
007740 005037 005532 OISKIN?: CLR REOFLG SRESET REQUEST FLAG 
007744 005037 005524 CLR TSTACT sRESET TEST ACTIVE 
-007750— 005037—U055 34 Taree eR = ECHORM oo ————" sRESET ECHO MODE '—. ©. 
007754 005237 005522 INC CIMODE s3SET COMMAND MODE 
007760 0045357 015474 JSR R5aSAVE sSAVE CPU | 
-007764 012700 001642 “MOV "aDISKP RO skO™ IS ADDRESS~UF-RESSAGES———— 
007770 012701 9gu0004 MOV n4 oR1 sR1= NUMBER OF ENTRIES 
007774 U12702 001040 MOV GMAXSECaR2 BSR2=PARAMETER ADDRESS 
010000 0052377" 005540 INC NUMBER — Mg ny oe erp ora oe 
010004 004737 u075G2 JSR PC sLOADIN SENTER DATA 
010010 0uS5S057 065540 CLR NUMBER 3CLR NUMBER FLAG 
36° 010014~"005037— 00552z2 CLR CIMODE BSRESET COMMAND MODE ©  ®©}©)©.©© 
010020 013737 001042 001060 MCV MAXHDs MAXHED 3FIX HEAD SELECTION 
010026 612702 000007 MOV U7 9R2 sSHIFT 
¢ 010032 —006237~— 001060-————DTSKHDY¥ ASR “MAXHED > FJ SHIFT 
010036 005302 DEC R2 3 
010040 001374 BNE DISKHD SREPEAT UNTIL DONE 
010042: 013737 -- 001046—001050—- uv UPSECSPOSUP or ny re ee 
010050 005437 001050 NEG POSWP SMAKE POSITIVE WORDS PER SECTOR 
010054 004537 015510 JSR RS sREST SRESTORE CPU 
010060 — 0001457-- 0045 06————____— 5 mP “PMG1 ~~ FWALT FOR NEXT STUFF... OO 
3 : : 
5 
Se Re ete a ee ee ~~ el a wa lS a ee ei 
3 
3 
a ana ca a aa >. S60" CORNAND. 
3 i 
3 THE GO COMMAND IS A VERY SIHPLE FUNCTION 


5 AND DISK/CONTROLLER VALUES ARE CORRECT. 
A JuMP TO TEST EXECUTIVE IS THEN PERFORMED / 


ee ee et ES ET TT Se RLS So TS OR 


1509 010064 005037 005532 RUN? CLR REOFLG SRESET REQUEST FLAG 

1210 -010070,~ 005037" 005522 LR IG a aaa eae ae 
1511 010074 005237 005524 INC TSTACT sSET TEST ACTIVE FLAG 
1512 010100 023727 001212 OO0045 CMP STRINSN45 s DIDO WE JUST DO A FORMAT? 
4513-0101 06—00100S——--— BNE KUN1— -—-——— } -60-ON IF “NO 

) 1514 3 

; 1515 010110 005037 0061212 CLR STRITN 3 DEFAULT TO TEST O 

rot -4516° 010114012737 000030 —001210-——__———_ m0 V—_830 5 STPTN —— ¥_ AND END WITH 30 

= 1517 3 ‘ 

*: 1518 010122 RUN13 


eee ee we SE RS RE a Se are aS 
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e 
1519 010122 Q00137 003044 | JMP TSTART SSTART TESTING 
1520 5 
1521 5 
1522 3 
1523 5 
1524 3 


1526 4 
1527 , 3 
Toe 8 et ee 3 ates 
1529). 5 PRINT PROGRESS COMMAND 
1530 3 . 
V5 35 ”~”SC*~*”*~C“Cs*C‘“‘éiR SS CAND PRINTS THE CURRENT TEST PROGRESS == ©. 
| 1532 5 OF THE PHOENIX 211 CONTROLLEReTHE VALUES OUTPUTED 
: 1533 3 ARE THE FOLLOWING? 
\ ————— 15 36 i a eae 
: 1535 3 1ePASS COUNT 
fH 1536 5 2oPASS DEFINITION CSTARTING AND ENDING TEST) 
: ‘sof Oe SO CURRENT TEST. 
@. 1538 3 &eERROR COUNT 
vel 1539 5 5 eDATE 
131 aeee 3 eee So 
a 4 3 
O= 1542 3 
= aaa eager Sierra errant eS Ca 
@: 1544 010126 004537 015474 PRINT: JSR RS»SAVE SSAVE CPU 
a4 1545 010132 005037 005524 CLR TSTACT _SRSET TEST ACTIVE 
[et 1546010136 005237 U0 5522 1nt Ine seer conn OE ee 
QO. 1547 010142 605037 005534 | CLR ECHOEM SCLEAR ECHO MODE 
ion 1548 010146 005037 005532 CLR REOFLG SRESET REQUEST FLAG 
ler SO”~*~<“C~*é‘“s«~ SG GIOT SAS] 012737 0103354  VO5S5S265  ~——————S MO—S~*~CS PINT MSGSNSGADR | 3LOAD PRINT HEADING 
@>| 1550 010160 004737 005134 JSK PC sTTYOUT SPRINT IT 
| 1551 010164 012737 UU5740 005526 HOV NLFCODEs MSGADR SLINE FEED 
jap ———«S'SS2° 010972 GO4737 © 0051365 SSR PC TTY QUE 
15£3 010176 004737 005134 JSR PCsTTYOUT 5 
fe 1554 | ; 
Pe ee Se) i 
@ 1556 U10202 05237 005530 INC NCR sINHIBIT CR 
= 1557 0102U6 012737 02045 005526 MOV HOTEsMSGADR © SPOINT TO DATE MESSAGE 
STE BER RE ae —__99 tet oe 
1559 010220 005037 005530 CLR NCR - SRESER CR INHIBIT 
1s00 010224 005037 005524 CLR TSTACT SRESET TEST ACTIVE 
1£61 0102307 (012737 011222 —00$SZ6—— K0 VD AT Ew aS GAD 3 PINT “TO ACTUAL OATE TTT 
1562 010236 004737 005134 JSR PCsTTYOUT sPRINT DATE 
1563 5 
a a ia a SN aaa RA Raa aaa at 
1865 010242 012737 005740 005526 MOY BLFCODE » MSGADR SPRINT LINE FEED (2) 
1566 010250 004737 005134 | JSR PC sTTYOUT 5 
1567- 010254 004737 005134 JSR PCsTT OUTDO 
1508 | 
o 1569 
on 1570 -010260—008537—013106 sR x5 Pou} — 5 PRINT -TEST- PAR AHETERS 
@x 1571 010264 U10322 eWORD PRMSG TEST MESSAGES 
1572 010266 0103U6 eWORD PRDATA sTEST P'S 
iD “1573-010270—a00005 sora FX OF HE SSAGES cae: 
| 1374 3 4 


1575 _ sl 


Fae ence cone me NEARER REESE | We nae PETERSMA sty cramer a aa A Se A ENE PIT AP A A A Oe A I tL EAR ERENT ST EPSON tt tRNA ASRS Sh A HOE Aa mt 
amet eee cece ee ee em er ee re oe ae eer 2 ne 9 3 ae RE Se SS RSP ESE SSE SS 


Ce caeanen aad 
Fence eas inanicese arieeaaian tee inatstaa cco ah cia Torso ar ahi ecm meme cremiemneeanempememncemenemmeeeceeemenmmeneemmnememniemmr arden memati mscemmttitneoatmeatimemeneinoemeeeetins ates aneimenenemnentieaainnmmedl 
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1576 010272 u05037 G05522 | CLR CIMODE _- SRESET COMMAND MODE 
» 1577 010276 004537 015510 JSR R5»sREST SRESTORE CPU 
TEN 1578 010302 000137 004506 JHP PMG1 3D0 SOMETHING ELSE 
ae aaa a ASAE PITRE AD FAM ESN a 
a _ 1580 | 5 DATA TABLE OF LOCS FOR PRINT COMMAND 
3 
| IgG OEY GA aaa a a a Sa a 
@: 010306 001236 ~~ PRDATA! et ORD PASCNT sPASS COUNTER 
! 010310 001212 eWORD STRIN . SSTARTING TEST NUMBER 
“O103 120092 19a OR STP TN ENDING TEST NUMBER SCS; XETCté<CS;<;<C 
@: 010314 001232 eWORD CURTN | SCURRENT TEST NUMBER 
| 010316 661322 ewORD ERRFLG - - SERROR FLAG 
010320 — 000000-————— vor 00 i  KNO NS 2 
° , 
7 3 
. a aaa ae ma eae eas 
e.:: 1592 3 
3 1593 5 
m aaa a) a a 
1595 3 PRINT COMMAND MESSAGES 
= 1546 ; 
a 160 a ee ee es 
Ou 1598 010322 010463 PRMSG: .WORD PASMSG SPASS COUNT MESSAGE | 
al 1599 010324 010434 ewORD TIMSG SSTARTING TEST MESSAGE 
a 1000 -010326—01046s—_. yoro-r2se- sen I NG-1EST_-HESSAGE———________________- 
Qn 1001 010330 010514 eWORD CMSSE sCURRENT .TEST MESSAGE 
a 1e02 010332 010544 eWORD ERCNTM sERROR FLAG MESAGE 
7" eae I aA a aE I 
> — 1604 
fee 1005 
ie = Oe 010334 ——-011 120 ——110—PNTMSGT- e ASCIT. /~———PHOENTX 211 DIKENOSTIC TEST -pROERESS—7———____— 
@:; 010337 117,105 116 
= 010342 114 130 040 pate 
= sneer rr QUO Sago Ger ON O61 ee ee 
ary 010350 040 104 111 
a 010353 101 107 116 
cece 8020 ca ac 0 ae Tae aa 
010361 111 103 040 
010364 124 105 123 
~ 01030771246 ——_040 120 
hod 010372 122 117 107 
- 010375 122 105 123 
- 010£00°-——123 040-—- - 
O's 1607 010402 000 - eBYTE O 
Fe 1608 010403 120 101 123 PASMSG! eASCII /PASS COUNTER = / 
. -010406-———1 23 040 i aaa Raa aaa a a 
I 010411 117 125° 16 
fs 010414 124 105 122 ’ 
= 010417———040 040 aaa aaa 
eo. 010422 040 040 040 
7 010425 0.0 040 040 
ee OU e 075 1.0 
= 1609 010432 000 eBYTE O 
f 1610 oEVEN 
on 611- 010434-—_ 123-124 101 —TIMSGI—~-GASCTIO/ STARTING “TES T-NUNBER ME 
: 010437 - 122 124 111 
ie 010442 110 107 040 
o a 
See 


ee a ee NS RE I ee a 
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010445 124 105 123 
®@ 010450 124 040 116 
; 010453 125 115 102 
q 010456108 122-06 ee — — 
» 010461 075 040 
1612 010463 000 eBYTE 0 
een LER 105116 104 T2HSGt_eASUIT 7ENDING TEST NUNBER = 7 
- 010467 111 116 —-107 
010472 040 040 040 
ors ek 105 es ee 
@:! 010500 124 040 116 
a 010503 125 115 102 | 
es ——" 9405067 105 1:22 080 = 
@: 010511 075 ~~ 040 
a 1614 010513 000 eBYTE 0 
ley 815-0105 14 103 125-122 —CHSSC1—s ASCIT-7CURRERT —TEST-NURBER- 9 
@: | 010517 122 105 116 
mal 010522 124 040 040 
> —010525 12k 105 mala a aaa a 
a 010530 124 040 116 
c 010533 125 115 102 
po 010836 105 122 040 
e:| 010541 075 040 | 
oft 1616 010543 ovo eBYTE O 
16177010546 105° T2z T22—ERCNTRY oASCIT 7ERROR FLAG 
010547 117 122 040 
oF 010552 040 040 040 
pe re se 1055S 106 114 101 
@~ 010560 1U7 040 040 
a 010563 040 040 040 
et 919566 -——o4o--—— 040 6 
eo. 010571 075 040 
aa 1618 010573 000 : eBYTE O . 
ip ra GO!  PRSa a eee eee ae EVER ee 
ey 1020 3 = 
O 1621 7 5 
ef ne es ae 
@: 1623 010574 000000 OUTBUF? eWORD O SOUTPUT BUFFER ARE (TTY) 
ies 1626 010676 o=e+100 3 
ie aa aa aaa Rada : 
a 1626 
9: 1o2? 3 
Heal ge Be oo - 
; 1629 ; 
©: 1630 3 : 
Ka ~1631 3 
- 1652 ’ OATE COMMAND . 
jae) 1033 3 
Pe a) aaa aaa, me 
@. 1635 ; -THE DATE COMMAND ENTERS THE DATE 
ai 1636 ; INTO A MEMORY BUFFER FOR LATER USE 
or ‘or ee eS UIPUT MESSAGE HEAUING UAIAs °° 
@. 1658 3 
is 1635 , 
[oat NGO a eg ae : 
a 1641 010676 004537 015474 DATES JSR R5sSAVE ISAVE CPU ' 
ie 1642 010702 005037 005532 CLR REOFLG SRESET REQUEST FLAG 


~-- ae eee oe ee eee ee ae ee ate ee oe er 
ne AC RENTS SN = ee ones ee ees oe ne en a | re ES LL Se sanenamane tenement angen eupeenenesnmmnese onan ones, — 


en a TN 
eam: wee Gee 6 Be SE a Te ele ne nee ANE Ee ONE I eRe RMR SEEN ee IEE CORONER bene 2 ce an RRL RT IER = + cee teeter SASSER ARORA ST Ta 
\ a 
. J ; : 


5 oe Pa : eee é 
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1645 010706 005237 005522 
1644 010712 005037 005534 


1699 011734 005037 005530 


1645, (010716 012737 O02024 005526 OT1: 


INC CIMODE 3SET COMMAND MODE 
CLR ECHOEM SRESET ECHO MODE 
mOV BOTADRsMSGADR sPOINT TO MESSAGE ADDRESS 


1647 010730 004737 005134 JSR PC sTTYOUT _ §PRINT "OCaTE® 
1648 010734 005037 005530 CLR NCR sRESET CR INHIBIT 
-1649° 010740 —004737-° UO4446 JSR PC s INNA I AIT FOR RESPONSE —— 
1650 010744 0137U2 005546 MOV PPARMBsR2 3LOAD ENDING DATA ADDRESS 
1651 010750 U13703 005544 MOV PARMBsR3 3LOAD STARTING DATA ADORESS 
4652 010754 140030¢7-> 7 SUB R3sR2 0 -—”)ndO V's COMPUTE LENGTH OF DATE 
1653 010756 O202z27 000012 CMP R212 311 CHARACTERS? 
1 1654 010702 001027 BNE OTS sPRINT "2" IF NO 
ra 165© 010764 612700 0111547 MOV © BHON THRO POINT TO MONTH TABLE” . ©3©3©@©@DSTT— 
e. 1656 010770 0137u2 005544 MOV PARMBsR2 sLOAO FIRST CHARACTER 
iar 1657 010774 G010201 MOV R29R1 sSET UP R1 TO POINT TO DATA 
a —"4058 010776 0627uU1 ~vG0003 ‘ADD 13380 eee PERST OATE LETTER IS The - 
an 1659 3 SFOURTH CHARACTER RECEIVED 
1660 011002 012702 000003 MOV H3sR2 3LOAD MONTH COUNT 
1667 0179006 °° 111003 033 ee oss MOV RO ae LOAD TAGLE ENTRY° eee eee 
1662 011010 1203141 CMPB R35(R1) : sIS IT a LEGAL ENTRY? 
1663 011012 OU1404 BEO DT4 sLCOK AT NEXT IF YES 
—1064 011014 ~ U60200-——-—- -- AD0-———__ R28 RO TT UPDATE MONTH TABLE 9 
1665 011016 105710 TSTB CRO) sEND OF MONTHS? 
JovuS 011020 001410 BEQ DTS 360 PRINT "28 
oo —— 4 667° 011022°>°-000762- “BR Ole ee RY AGAIN IE NOL CR 
16028 ; 
a 1669 
— 011024020227 = anp0o Se a ee 
= 1671 011030 001416 BED B16 sSTORE DATE IF YES 
1672 011032 005200 INC “RO sCHECK NEXT IF MORE 
FO 3 09 10 SOS 2 NTR gg FUP DATE DATA POINTER 
1674 011036 v05302 DEC R2 sDECREMENT CHARACTER COUNTER 
1675 011040 000762 BR oT3 s3CHECK THIS ONE 


"1676 Oe Pee ee ee, 3 ge eee ee ee ee we ee ey Ge | ee : aaa oo. 
1677 3 
1678 011042 012737 007060 005526 OTS: MOV RQUEST oMSGADR 3LOAD *7" ADDRESS 
—1679 011050 ~ 005037 —005534 CLR ECHO Es ss JRESET ECHOEM MODE 
1680 011054 005037 005530 CLR - NCR ; SRESET CR INHIBIT 
x 1681 011060 0064737 005134 JSR PCsTTYOUT ; sPRINT IT 
. 1682° 011064 000714 BR DV S*BB START OVER 
1683 
1684 . 
——" 1645 o11eee ants t0b cn PARM6sSRO7 7 RO DATA BUFFER 7 = 
1686 011072 012701 Q00011 MOV N115R1 SKI=DATA COUNTER 
1687 011076 012702 011222 MOV ODATBUF sR2 sR2=DATE RESIDENCE 
1658 011102°—-112022 ——--— ~ OTE MOVE CRO) 9 CRON FLO DATE” ‘hears 
1689 011104 005301 DEC R1 sDECREMENT COUNTER 
1690 011106 061375 BNE DT7 sCONTINUE IF NOT DONE 
16917°011110--105012-—-——_ Ch RR es J INSURE PROPER OUPUT 
1692 3 as 
1693 3 
Bo, aS a eS Se? 5 eee ieee eer 
1695 011112 012737 007062 005526 MOV RPROMPTsMSGAOR SSET CR INHIBIT 
1696 011120 O0S037 005534 CLR ECHOEM sREST ECHOEMODE 
FO9 7-118 2608 23 TU NOW OR—F5 SET_ CR INHIBIT j 
1698 011130 004737 005134 JSR PCs TTYOUT sOUT PUT PROMPT ' 


CLR NCR SRESET CR INHIBIT 


She 2 eee one ae: 
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1700 3 
1701 3 
o 1702 5 


aE 1704 011140 005037 005522 OT108 CLR CIMODE . SRESET COMMAND MODE 
1705 011144 0045357 615510 JSR RS sREST SBRING BACK CPU 
1706 OT1T50 UOOIS7T UOkS46 JMP PMGR 300 SOMETHING ELSE 
1707 5 | 
1708 3 
1709 3 
1710 3 
17117 3 
| al a a aaa aI | 
1713 3 MONTH TABLE FOR FINDING CORRECT DATE 
1714 5 | 
Ato? 3 ) 
1716 041154 112 101 116 MONTHS eASCII /JANFEBMARAPRMAY JUNJULAUGSEPOC INOVDEC/ 
011157 106 105 102 , 
OTTO 
011165 101 120 122 
011170 115 101 131 
~~" 041973 _ 12 ites 116 | , 


011176 ='112 125 114 
011201 101. 125 107 
011204— 123 105° 120 
011207 117 103 126 
011212 116 117 126 


011215 164 


E 1717 011220 000 eBYTE O 
a 1718 eEVEN 
re Ne SS SS ee 


©.) 1720 ’ : 
rs 1721 . 3 DATE BUFFER CHOLOS CURRENT DATE IN ASCII) 
Hag se Spi ars eR re rae VM ge Neg Pete Ege feat ep pee ee nm Gwe, eur Wonee Po nr of gt Orem ee ogee ee 
® = 1723 | 7 : 3 
= 1724 011222 | DATEW: 
34 1725 Utt222 voooo ° 
@.: 1726 011236 e=eti0e 
1 36| 1727 3 
aaa 0 aaa a ea 
aa 1729 : 3 ; 
isa 1730 5 
VL SORE OE COMMA 
1752 5 
1733 5 
OS OSOSOSCSC“#NSNNNNNNNSESC”C*“‘#SNN.WW”C”:C*CN@FEE™ STOOPE CUONMAND IS USED U 
1725 3 DEBUGGING PURPOSESeIT ALLOWS THE OPERATOR TO 
1756S. 5 CHOSE THE FOLLOWING VALUES IN HIS SCOPR LOOP: 
Fed a ee ee ee ge ee eg ge Oe ee ae ee eee ee Ng eee gn ees ewe ae 
1738 3 le TYPE OF COMMAND 


1739 5 2eSTARTING DUSH ADDRESS 


1741 ! | ; &4eWORD COUNT (€2°S COMPLEMENT) 

1742 

1743 THE COMMAND WILE BE ISSUED VIA THE DATA TRANSFER 
1744 3 SUBROUTINE CDXFEReIF THE CONTROLLER DOES NOT 

1745 5 COMPLETE THE COMMANDs THE NORMAL WAIT ROUTINE WILL 


ee a ee «oo eR SE ES SS LT LL a TS, NT 
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oe 8? | a 
er 1746 5 TERMINATE THE OPERATION. 
7: a 1767 5 
a 1748 3 
SINC 0 eS eS ep ee Me PROGR A 
> _ 1750 5 THE OPERATION IS ERROR FREEsTHE OPERATOR MUST 
1751 3 STOP THE PROCESS WITH A CONTROL *C® OR BY THE 
i 232 CONSOLE HALT KEYS : 
5. 175 : 
ro 1754 
ro -1755~014236—005237—_005522- St 0ptr— ie cine ee SSET COMMAND MODE 
eo. 1756 011242 005037 0U5532 CLR REQFLG SRESET REQUEST FLAG 
: ba ee peers pee HSCOAURS RO SPOINT TO QUESTIONS 
¥5 a a amas | a 7 aaa (ag ee eee 
@. 1759 011256 Ute2702 011434 MOV ASCBLTP»R2 SLOAD TEMPORARY DATABUFFER 
ha He La ee oaoo04 MOV DosR sSET uP TO CLEAR ENTRY BUFFER 
a ae = SRere Giee eee ee OY Resko ae PA ee 
er 1762 011270 005023 SC13 CLR (R34 SCLEAR SPOT 
1763 011272 ovs301 DEC R1 SUNTIL DONE 
1704 ON 12 16 DOYS (Se BIN OC YY Sater rs ene Br en eee 
e.) se Bets se ae : eee NUMBER s3SET NUMBER INPUT FLAG 
: 7 M hh oR1 sSET ENTRY COUNT 
ia Sea ei aele mar eg Oder oe JSR PO TL OAD EN PEL CH DATA ee 
| | ; 
1769 5 
op 770 0113 12-- OOF 037--005522-———— 82 CLR CIMODE SRESET COMMAND MODE 7 
Oe 1771 011316 OO52:7 G05524 INC TSTACT 3SET TEST ACTIVE 
= 1772 011322 0127U2 011434 hOV HSCBLIPsR2 sPOINT TO TEMP BLOCK 
Ee dees, 011326 012709- 011420 0 BSCELKSRS SPOINT TO REAL BLOCK 
@. 1774 011332 005712 TST (R2) SCHANGE COMMAND? 
es 1775 011334 001062 BNE SC2A $JUMP IF CHANGE OR DEFAULT 
Ip 1277 6 011336 -~ W127 12 ~ 000006 ——____—— 0 V--——._ aw RT CMDs CRE SLOAD DEFAULT COMM AND—WR TE 
on 1777 011342 012263 000010 SC2A% MOV (R2)4510CR3) $LOAD DESIRED COMMAND 
Fol 1778 011346 wU05712 TST (R2) sDUSH DIFFERENT? 
Lip Sore 1S OF 1S SUM OOOO te SS Ae BNE ae Sen er 360 ON IF YES eee 
ie 1760 011352 005012 CLR (R2) sRESET TO ZERO IF NO 
011354 012223 SC2B: MOV (RZ) %9(R3)4 s3LOAD NEW COMMAND 
0113567 00S (23 Se ‘TST CR30¢ “SSKIP CORE AODRESS > 
011360 O0S571¢ TST (R2) SCHANGEING WRD COUNT? 
SWE DON'T ALLOW A 64 K 
os ep eee eee a ; anaemia alae TRANSFER sBUT WE WILE -ALCOW 
5 O4K -1 WORDe 
ae. se BNE SC2C sSC LOAD IT 
-011364—013712—001046-—____-—_—— mov WPSEC3(N 2) ee oe ere ra 
011370 012223 SC2C: MOV (R2)+5CR3)4 SENTER bORD COUNT 
011372 065712 TST CR2) SCHANGE CYLINOER ADDRESS? 
01137600100) == NG = SC ep $0011 TE YES eee 
011376 005012 CLR (R2) sRESET IT IF NOT 
0711400 011213 SC2D: MOV (R2)5CR3) s$LOAD HERE 
011402—012700--611420-—_—SC 2Hs_HOV_BSCBLKSRO- SLOAD COMMAND BLOCK ADORESS = 
011406 004537 022700 SCS? JSR RSsOXFER 360 DO TRANSFER 
011412 005037 001322 CLR ERRFLG SIGNORE ERROR FLAG 
O10 16> 0000 (3 Se BR SO FH ANG UP IN THIS LOOP 
3 
3 
LR een er eee ee ae Seton ae heer areca 
011420 dguoocd —SCBLKs SWORD 0 SDUSH IMAGE 


ve cee ee ete a re a ee eee a re me 


a een ce en en wee 


+ renee ne er te ne KS TAT 


cnt eee nee ae a RE NE I SS 


SMUIASMAT 


6 
1803 011422 044312 
& 1804 011424 177400 
‘ 1805 011426 000000 


~1806 011430” 000006 
1807 011432 000000 
1808 
18090 
1810 

16811 0117434 000000 


SCBLTP: 


1813 011440 000000 
1814 011442 Q00000 


1816 
Oe 1817 
( 7. 2) 
1 8 
e- 1820 
gio eel 
@:: 1822 011446 011456 SCOADR® 
fs 1823 011450 011510 
ie 1626 011452011550 
Q« 1025 011454 011612 
ates 1826 
ao Bee ee 
@: 1828 011456 103 147 ~~ 115 COMMSEE 
ra] 011461 115 101 116 
Fn Se 404 pa 126 
@| 011467 134 1200 «105 
inl 011472 040 050 117 
ap S98 757 OS 126 SC 
’- er 011£00 114 O51 040 
¥ 011503 075 040 066 
+———————-- 911506 —--040 —— Sere ever 
@ 1629 011507 Qua 
ra 1630 011510 104 125 123 DUMSG: 
oes er tS as. 110° 040 101° 
Q =| 011516 104 104 122 
is 01121 105 123 123, 
a 011524 040 _ 050° ——_ 123 
@u 011527 105 103 124. 
[5 0115352 117 122 054 
[of 099535 10105101 , 
a 017540 104 051 040 
rol 011543 075 040 060 
11846 OS 
@= 1831 011547 000 
i 1852 011550 127 117 122 WSMSG 
Fe “011553 1040407 103° 
011556 117 125 116 
011561 124 040 050 
011564 062" 047 123 
011507 040 103 117 
011572 115 120 114 
011575 056 051-040 
011600 075 040 061 
011603 007 067 064 


eer EE ee 


1612°> 0971436 og0000 e¥OROD U 
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eWORD OOBUF' "=: 3CORE AODRESS 

eWORD 177400 sWORDS PER SECTOR 

ewORD O SCYLINDER ADORESS 

eWORD WRYCMO FC OM MAND 
evORD O 3 o 

3 
3 


5 


“1615 01146446 UDdO00T | eWORD U 


eWORD O sTEMP LOCS 
eWORD QO 

eWORD O 

3 

8 

i “RHESSAGE ADURESSES FOR SCUPE COMMAND 
3 

8 


ewORD COMMSG 
eWORD DUMSG 

eWORD WSMSG 

eWORD CYMSG 

3 


Rn On SRS Oe tne RR NSE NE RAN SEERA EGET NEALE ANI 


SCOMMAND TYPE MESSAGE. 
SOUSH MESSAGE 
SWORDS PER SECTOR MESSACE 
SCYLINDER ADORESS MESSAGE 


eASCIET /COMMAND TYPE COCTAL) = 6 / 


eBYTE O 
eASCII /DUSH ADDRESS CSECTORsHEAD) = O / 


eBYTE O 
eASCII SWORD COUNT €2*S COMPLe) = 177400 / 


ier ADTAe MAC MACRO VO6-03 21-APR-78 00:02 PAGE 5-35 = | ~~ 
(3 
5 011606 060 060 040 
‘@- 1833 011611 ' 000 eBYTE O : 
aia 1834 011612 103 131 114 CYMSG: eASCII /CYLINDER ADDRESS = 0 / 
a 9 aay Re a) A a aaa aaa a aac | 
a . 011620 105 122 040 : 
3 | 011623 101 104 104 
- “011626 122 105” eg ee ee es ee eng ee a 
a 011631 123° 040 075 7 : | 
ST 011634 040 060 040 
es 01 i6e7 Ou0 * am aaa 1 SS aaa a eR 
@: 1836 eEVEN 
: 1837 5 
SS Oe 
1839 5 
1840 5 
Ui) eae See ecm aNT ~ 
1542 3 
1843 5 PASS COMMAND 
A MS eg ey OE ge Ge aT, Pe Be arg ee ee go] = 
1045 | 5 THE PASS COMMAND IS CALLED ONLY BY THE TEST 
1846 J EXECUTIVEeIT OUTPUTS THE PASS COUNTER AND RETURNS 
r NB ee WV TAHA ORTS PCa THE OUTPUT 1S IN THE FORSS 
A 1848 ; 7 
| 1849 3 PASS COUNT = nun 
ce EE I ee 
@> 18:1 
> 1052 011640 004537 015474 PASS3 USR R5sSAVE SSAVE CPU 
ge OO OI GS 000030 ~ 00955608 = CLR = REOP LG ee IRESET_REQUEST-FEAG>—— 
On 1854 011650 005037 005534 CLR ECHCEM SRESET ECHOEM 
oA 1855 011654 U0S737 001224 TST PASINH NO PRINT OUT? 
as 1856°011660=" 001039 BNE PSS h re eexIT IF hoo 
Heel 1857 011662 005237 005522 INC CIMODE 3SET COMMAND MCDE 
mo 1858 011666 005237 005530 INC NCR 3SET CR INHIBIT 
li ——~~ 1859 011672 ~012737~ 012006005526 m0 VBP SMSG as MSGADR— 5 POINT TO PASS MESSAGE ————SFSS—CST. 
= 1860 011700 004737 005134 JSR PCsTIYOUT sQUTPUT PASS = 
ae 1861 011704 005037 005530 CLR NCR - SREST CR INHIBIT 
na —~"1862 011710 013703001236 40 V-— PASCNTsR'3---———" sLOAD PASS COUNT 
@ i 1363 011714 G04737 606754 JSR PCsASCII 3MAKE ASCII FOR OUTPUT 
ea 1864 011720 012737 10574 005526 MOV BOUTBUF »MSGADR sPOINT TO MESSACE BUFFER 
; 065 011726 0047377 005134 JSR PC s TTYOUT 3 GUTPUT PASS COUNT” 
011732 012737 005740 005526 MOV NLFCODE sMSGADR SLETS DO ANOTHER LINE FEED 
011740 OU4737 005134 JSR PC sTTYOUL sNOW 
Rciclpeia pes oe i eee emer eee a I a a I i ae ee ge ss 
011744 005037 005522 PSSé: CLR CIMODE JRESET CUMMAND MODE 
011750 004537 015510 JSR. R5eREST 3BRING BACK REGISTERS 
re “A601 OVP S6 > DUST Si) OUS 526s a tS IS TACT. ot TEST ACLIVE? OS po ee ee 
011760 0010Gc — BNE PSS1 SSEE IF REPEAT IF YES 


3 
~011762-—0001357  0u4506° —__—_ P S820 JmP 
3 


PMG1-- 


5 
7~011766-—005 737001220 ———_——__ PSStx__ TST REPFL& sss FREPEAT THIS SEQUENCE? 


me ee me 8 nee ce ee Ne a aienemmnmsieemmenemenmecnen crn memennae pm erent 


011772 001402 BEQ PSS3 NO KILL TEST ACTIVE 

011774 00015? 044000 JMP TNINTA sYES DO IT 

4s cass Ge catiga’ “ales Sec eee a as naan eee alt wen: aaa aaa eae, 2 RE + OY a RMN Re RR RR IE TO PE PIC I TE SASSI SR SO — = en atrene — o—2 NE AERIS = we meee See Pe 

612000 005037 005524 . PSS33 CLR TSTACT SRESET TEST ACTIVE | 
012004 ¥00766 BR PSSe 3AND LEAVE 
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© 
1883 ; : | 
1884 5 : 
© 6 1885 3 ' 7 : 
LCG eg ee gg ee ee St a a 
: 1888 ; PASS MESSAGE 
iF 1889 3 
@: 1890 4 
3 1891 012006 PSMSG: | 
1892- OT 2006 050 SC FSS COU Tn 
@: 012011 040 120 ~—‘*101 | 
012014 © 123 123 040 : 
as 20 imma (1 aaa a a aaa aaa a a cate 
Q: 012022 116 124 O60 © 
rs 012025 075 040 
A amen 5 20 ama mamma. | aa aaa 
@. 1894 eEVEN | ; 
a 1895 3 
lee a aaa | 
a 1897 8 ; 
1898 ’ | 
1E99 8 ee RRO REPORTING AOU 
1900 5 
1901 5 
1902. 7° 3 : ROUTIR ; : i! ' Nt) ORI 
1903 ’ DATA NECESSARY TO DIAGNOSTIC PROBLEMS CCCURRING 
1904 ; WITH THE PHOENIX 211 GR THE ATTATCHED DRIVECS)e 
1905 aa am a eae aa 
1506 5 
1907 5 THE OUTPUT IS IN THE FOLLOWING FORM 
1908 a ere cei 
1909 ’ FAILING DRIVE NUMBER = fu 
1910 ’ FAILING TEST NUMBER = Ou 
1911 ’ REFERENCE DATA = a0 
1912 ; ACTUAL DATA = 0a 
1913 ; SUBTEST NUMBER = fe 
1914 3 egg erey aee 
es 1y¥15 3 
"| 1916 | 3 $SS IF THE ERROR IS A DATA ERROR THE OUTPUT WILL 
= . QD BE A” MES SAGE SAVING "DATA ERROR™ 
: y18 ; | 
1919 5 IF ANY OTHER ERROR OCCURS THE CONTROLLER 
1920° 3 REGISTER WILL BE OUTPUTEDs 
1421 ; 
1922 5 
SG ea ra ee ae e ee 
1¥26 012030 005737 001222 TTERR: TST NOSTOP sSKIP PRINTOUT? 
1425 012034 0014602 bEO TERI 360 ON IF NO 
1926-012036 000137 GOSS 16 suP— TNT ST REPEAT TEST SEQUENCE IF YES 
1927 ; 
1 aai 1928 
Ee |) 012042—005037—00ss24—T ER 1 tet st rr EES CTE 


él ' 4930 
e 1921 
Jo2 
. 1933 
ey 1954 


012046 005737 001226 TST ERPRIN sNO PRINTOUT? 

012052 001056 BNE TERE STHEN EXIT 

012054 005237” 00552207 NCCI ODE SET COMMAND HODE WERE 
012060 004537 013104 | JSR R5 sPOUT 7 SOUTPUT WHAT HAPPENED 

(012064 012552 eK ORD  ERMSG SERROR MESSAGE ADDRESSES 


a ee LR ee ano Ae nena! — tee 


1935 
1937 


1939 
1940 


*» 


1942 
1943 
1944 
1945 


1946 
1947 
1948 
1949 
a 4950) 
1951 
® _ 1952 
et 1983 
ae 1954 
Ou 1955 
eS 6 
— 1957 
aft 1958 
ES 1959 
en 1960 
pe3y 
ais 19601 
1462 
ies 1963 
ge 1404 
= 1965 
- 1966 
wade 1407 
fn “4468 
i a 1909 
et 1970 
ry aaa |) 
@:: lyfe 
7 1973 
a 1974 
ee 1975 
eS 1976 
i 1977 
oe 


— FTA eMAC 


Ga ae ee 938 


9417 


O1e270 


012066 013220 


1936 012070 9go000s 
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eWORD ERDATA 
eW¥ORD 5 
3 


SERROR DATA WORDS 
SMESSAGE COUNT 


Se ea Bag GE GS DP Me eg ae ea INS ES, So . — } a ~ = . 


012260 —-062700-—000004 


012264 O04537 022436 


005737 001162 


012072 OOF737 001320 TER28 TST DATERR SDATA ERROR? 
042076 001427 BEO TER4G SPRINT CONTROLLER REGISTERS IF NO 
Stee ig uae eee > 
3 
012100 012737 005740 O05526 TER3: hOV GLFCODE sMSGADR sPOINT TO LINE FEED 
012106 — 605037005534 ———_ CLR ECHO Em J REST ECHO 
G12112 005037 405530 CLR NCR 5 
012116 004737 005134 JSR PCsTTYOUT sPRINT IT 
012122-—Gv4737-—005134 JSR: PCsTTYOUT——_—_——_ FB TwIce 
3 
Olelee - Oer St 015034 005526 MOV RDATMSGsMSGADR SNOW PRINT ERROR MESSAGE 
ie tigre ae sg pean mee Ss cite tee 
012134 004737 005134 JSR PCsTTYOUT SPRINT MESASAGE 
3 
ne ae eo oe mn a ee 3 ae, Te Se Se a ee een 
012140 012737 005740 005526 MOV RLFCODE sMSGAOR 3TWO MORE LF'S 
012146 004737 005134 JSR PCsTTYOUT sPRINT 
~012152---004737— 005134 ISR PCs LIYOUL NOY 
5 
5 
-012156— 004537013104 —_—_ __ TER &t—__ JSR R35 » POUT ~~ J PRINT CONTROLLER REGISTERS 
012162 012560 ew ORD OCCKSG | SCONTROLLER MESSAGESCREGISTER)D 
012164 013176 ekORD EBMSG SERROR REGISTER SAVE BLOCK 
012166 — u000uU7>-—--— “eWORO FO “s3OUTPUT COUNT == = 
012170 O0U5737 QU1074 TST ECC 3IS THIS AN ECC CONTROLLER? 
“ON 2114-"OQUIGUS eB eEO TER eer re SERED Le NG ee 
3 
012176 OUG4537 013104 JSR R5sPOUT SPRINT REGISTERS IF YES 
012202 012576 ewORO-— ECRMSG— SECC REGISTER MESSAGES co 
012204 013214 eWORD ECCBb SSAVE LOCATIONS FOR REGISTERS 
o12206 g00dgge eWORD 2 SPRINT COUNT 
. iiipneer nen occ SS ea See raeraennret rae ae 
; 3 
012210 005737 Q01230 TERS 8 TST CONTST SCONTINUE TEST MODE? (CTEST31532) 
012214-— 001454 ———_ i i. 22 IF NOT 
012216 023727 001232 000031 CHP CURTNs#31 sTEST 31? 
-012224— 001404 nai BEC ————TER 7? FSET UP FOR” GO AHEAD IF YES 
012226 023727 001232 000032 CMP CURTNs 32 sTEST 32? 
Ne een uores BNE TERG SEXIT IF NEITHER 
= Se: ie Sn ee ns seo Sh tative oh Sea ers ne ee 6 ee eee ee. a TE TT a Le eNO TO 
012236 0177UU0 166536 TER73 MOV @DCSR»RO 3FIND OUT WHAT COMMAND 
012242 OQ4270U 177770 BIC R177770sRO0 3LOOSE GAKBARGE 
~012246--0200¢7-—0U0006—_—__ “CKP~——_ RU» BURT CHO J raAS IT A WRITE? 
012252 001030 BNE TERS 3G0 ON IF NO 
; : 
O1e254—012700-—-v2 3602———_ MOV BWRTIBLK sRO— J POINT TO WRITE BLOCK IF YES - 
3 
012260 TERDs 


advo R4sRO JADJUST FOR BLOCK 
JSR RS sENDPAR sSCOMPUTE AS IF NO ERROR 
TST ENDSEC sSECTOR =0 


SMDIAeMAC 
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1992 012274 001402 BEO TERDA | SSKIP THIS PART IF O 
& 1993 012276 005337 001162 DEC ENDSEC SDECREMENT IF‘ OK 
199% 012302 TERDAS 
ao 1995 012302 913737 —WOT162—BOTT36 nV END SECSCURSEC BECO U 
. 1956.012310 013737 001164 001140 MOV ENDHOsCURHD sHEAD 
1997 012316 013737 001166 001142 MOV ENDCYLsCURCYL | SCYLINDER 
1998 012324 005037 001322 ———CLR ER REM Go ee ee 
1999 5 
2000 012330 000137 003614 JMP FHTCLR sJUMP TO FORMATTER CLEAR AREA 
sgte ee ois Eemeenoesesast 
2002 012334 012700 023614 TERS: MOV NRDELK »RO sPOINT TO REAO BLOCK 
2003 012340 005057 00132u CLR DATERR SRESET DATA ERROR 
‘2004 012344 G00745—> BR™ TER FS AnD GO ON 
2005 3 
2006 012346 000137 004506 TER6s JMP PMG1 SRETURN TO MONITOR 
2007 Sy | eae fee ape ee <e 
2008 3 
20G9 3 7 
it 2010 SA Ai % ERROK PRINTOUT MESSAGES 
2) 2011 3 
35 2012 012352 012367 ERMSG: ewORD FORMSE SFAILED ORIVE MESSAGE 
ier ””C«CO 3012354 012417 ————. FORD FTTNSE SFARILED TEST MESSAGE = 
@° 2014 012356 612447 eWORD RFRMSG SREFERENCE DATA MESSAGE 
| Fy 2015 012360 012477 eWORD ACTMSG SACTUAL DATA MESSAGE 
ray ~2616 0123627 012527 eWORD SUBMSG = ~————C, © SUBTEST NUMBER MESSAGE 
> a 2017 012364 oUu000U ewORD O THATS ALL THE MESSAGES 
io 2018 5 
t——————2019 oo a ; 
a 2620 012306 Ou0 ebYTE O 
ca 2021 012367 1U6 101 111. FORMSG: eASCII /FAILING ORIVE NUMBER = / 
E.) nen SU), SO SOT; Pee ee = eee ees 
@..| 012375 1u7 040 1604 
(al 012400 122 111 126 
aco 06s OS OO 116 all a | 
ee 012406 125 115 102 : 
Fal 012411 105 122 040 ! 
bal 124146 075->—_ 040 a ae ee ee | 
@ | 2022 012416 Quo eBYTE Q | 
oF 2023 012417 106 . 101 - 111 FIYMSG: eASCII /FAILING TEST NUMBER = /: a | 
Sauce aman 1), 2 V2 commas 5 111 __T16 
e« 012425 107 040 124 
ba 012430 1u5 123 124 
Mo SO 24330600 
@: 012430 125 115 102 
G 012441 105 122 040 
3 012444075 040 — 8 
@.« 2024 012646 000 eBYTE O : ; : 
oy 2025 012447 122 105 106 RFRMSG? eASCII /REFERENCE DATA = / _ 4 
pine "012452 105 _ 122 Ng ee mee ne ome Fane eee Ey Tout Vecepe rae ee ee ee 
oe. 012455 116° 103 105 | 
iaey 012460 040 040 040 : 
ep OOOOCOCOCOCO 2 106 STS | 
@. 012466 101 040 ~~ 040 ! 
Gra 012471 040 040 040 : 
iapoOOCOC TS 075° 040 —- : 7 
= 2026 012476 Oud eBYTE O 7 | 
Gs 2027 012477 101 103 126 ACTHSGt eASCII ACTUAL DATA = / Le 
e* : 


IMDIAeMAC — MACRO VO06-03 21-APR-78 00:02 PAGE 5-39 _ 7 = 
ae 012502 125 101 114 
g- 012505 040 040 040 
i Ba 012510 040 040 040 
(verre = ae sia Oe TOT Sa A aa RR a aaa a 
» Jee a 012516 101 040 040 7 
ra] 012521 040 040 040 
jy “012524 075-—— 040 —— > , 
e- 2028 012526 000 . eBYTE 0 
- 2029 012527 123 125 102 SUBMSGt eASCII /SUBTEST NUMBER = / 
(a ce 94.2532 124 105 ON re eg ESS GT eee aE eT ig OO et een ERA ay Sm ne gE Oe 
ey 012535 124 040 116 
mo 012546 125 115 102 
lo ee OL OC ks er hOGA ee RQ er 
e.. 012546 040 040 040 
al 012551 040 040 040 
gh ere O25 86s 095 ORO 
@: 2030 012556 0u0 ebYTE O 
ra 2031 eEVEN 
Sr 0S 2 a a eg he eee 
—o 2033 3 
ee 2034 3 
is ea a aa a | a 
@= 2036 3 CONTROLLER REGISTER PRINT OUT MESSAGES 
ae 2037 3 
aa aa a A aa 
ZA 2039 
cal 2U40 012560 012602 DCCMSG: SWORD DCRMSG SDCSR MESSAGE ADORESS 
eer 2661012562 012623 > BORD OUSH $¢——__—,pusit-Ne SSG E-axDDRESS————___——____ 
eo. 2U42 012564 012644 ewORD DARMSG 3OCAR MESSAGE ADDRESS 
2U43 012566 012665 ewORD DWCMSG . sDWCNT MESSAGE ADDRESS 
po 2a h 012570 “012106 ORD OC INSG= = = 0CVL-NESSAGCE ADDRESS 
eo 2045 012572 U12727 eWORD DSKMSG BDSTAT MESSAGE ADDRESS 
a 2046 012574. 012750 7 ewCRD DERMSG SDERR MESSAGE ADGRESS 
a eR tM Uke e ieee eee eee eg EVEN. eae ee rena) 7" SMAKE (EVER 
a 2048 3 
a 2049 012576 012771 ECRMSG: ebORD ECBMSG SECCPB MESSAGE ADDRESS 
[xp 2090 012600 -013012--———________--_-——". WORD ECPM SG ss FEC CP MESSAGE ADDRESS FSSC 
e.: 2051 3 
| 2052 7 ; oe 
pr 20a sO e60e 040-——— 060 B60 DERM SCE ASOT CS RJ 
012605 G40 040 104 
012610 143 123 122 
~ 012613 —-——040 040 Oh a car eg ee ee Neg gr Ta CT eI gg ee ee eg 
012616 075 040 040 
012621 040 
——-2054 012622 ——— 000° Ee as BMG rr ae ne ra eee gO ge gh aE ane See ee eT 
205£ 012623 040 040 040 OUSMSG: eASCII / DUSH = /f 
012626 040 040 » 1U4 
012631125" 123 410° a a a a a aa a aa aa a aa 
012634 040 040 040 
012637 075 040 040 a 
——" 012642 040 i aie 
: 2056 012643 ovo eBYTE O 
= 2057 012644 040 040 040 DARMSG: eASCII / OCAR = /f ) 
Ls 012647 -040°-—— 040 104 ee Pee a 
oe 012652 1U3 101 122 
a 012655 040 040 040 


ales atom SE 1s See ta to cas rs eal Se AL EN See 
bam ee oy 1 Heenan 


TRE te ere ae nN ee 
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012660 075 040 040 
8 012663 040 
; 2058 012664 000 eBYTE OO 


059° 012665 040 040 US0 ~DOWCHSG? eASTIT 7 DVCNT 7 


eS 012670 040 040 106 
| 012673 127 103 116 
“012676 “126 040-040 
@: 012701 075 040 040 
ole 012704 040 
Kt 260" 012705000 ee ere ee 
Q7 2061 012706 040 040 ' 040 OCYMSG: eASCII / OCYL = / 
4 012711 040 040 104 
"042718 103 ——"131 114 DE Ge a 
012717. 040 040 040 
012722 075 040 ' 040 
ie "012725" 040 pg aes 
g"| 2062 012726 OU0 eBYTE O 
ay 2003 012727 040 040 040 OSKMSG: eASCII / OSTAT = / 
i e SEi6T 3 040 0407104 
@. 012735 163 124 101 
a 012740 126 040 040 
I insepipsas T aain eons 040 
@°| 012746 040 
a 2064 012747 000 eBYTE O 
+396 5-912750-—— 040 040 040—DERRSGT—ASCII-7 ERS >? 
a 012753 040 040 104 
012756 105 122 122 
Sea OT 040 —— 040 uo 
012764 075 040 040 
012767 040 
—————? 965 012770 —__ 000 ee ae Se a mney ote es mag ADE Bf eee gst ie Cee Te ee Se Te ee ee TS ea ee 
2067 012771 040 040 040 ECBMSG: eASCII / ECCPB = /f/ 
a 012774 040 040 105 
ere IAG ee AOS AS 420° 
ee 013002 102 040 040 
013005 O75 040 040 
-0130107— 040° aaa 
2068 013011 000 eBYTE O 
2069 013012 040 040 040 ECPMSG: eASCII / Eccpw =: & . 
—-"- 913015 040 040 My a re ee mn ern ee ee Ee eee oe 
013020 103 103 120 
| 013023 127 040 040 
5026 075-040 040 
013031 040 
2070 013032 000 eBYTE O 
1) al ai Be pe ee Ee ee A 
oH 207 3 
2073 ; 
CA aa aaa RI 
2075 é SDATA ERROR MESSAGE 
2076 x: 
COLE er a ee ee ee 
2078 013034 040 040 ' 040 ODATMSG: eASCII / uetnnennne DATA ERROR ReNERERER / 
013037 040 040 082 | _ 
SPN SO em ge a ee re et re Gey Pe 
013045 052 052 052 


Lt 013050 052 052° 052 


| il, am 
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; 013053 040 040 104 
‘g- 013056 101 124 101 
eae 013061 040 105 122 . 7 7 
G —013064-——1 22-——_1117 122 
>> / 013067 040 040 052 - 
ae 013072 052 052 052 : 
ran 0g amma | cama a aaa a a aa a aa 
Oz 013100 052 . °®£4052 
"a 2079 013102 000 eBYTE O 
2 eens eet aaa a aaa) a a a aa 
On 2081 5 
2082 5 
L Sa a aC) a aa aa a a 
@.. 2084 | } 
a 2085 5 
Bg a OO ces rn ee eg a Beg Pee eee ee = 
> ae 2087 5 PRINT OUT ROUTINE 
os 2088 3 = 
| U0 9 nr er ep THES SUSROUTING PRINTS OUl- AN ASCII? LINE. 
eon 2uS0 5 FOLLOWED BY A SINGLE OCTAL WORDe 
z so?! 3 THE FORMAT OF THE OUTPURT IS THE FOLLOWING 
ca ic a ag 
Q- 2093 ; ENDING TEST NUMBER = uanonnn 
ne 2094 ; 
am a amy Caen Ly Pe re 
et ae | ; THE SUBROUTINE CALL IS: 
ee 097 3 
a ~~ 2098 —— a roe i, Ce, 
e. 2099 ; (X)2 ebORD NNNN ADDRESS OF MESSAGES 
ia 2100 5 CX)4 eWOROD NNNN SADDRESS OF DATA WORDS 
ta ~ 2101 5 CX)6°"—— @WORD &°---—~--"——— NUMBER OF MESSAGES 
2102 5 | 
oe 2107 5 
I] a aa aa aa aaa a TS Tg a a ee 
gi 2105 eEVEN 
ee 2106 013104 000240 POUT: NOP 3 
ae ~2107-013406—011 5 00-—— eee OVER SRO LOAD RO WITH HE SSAGE ADDRESS 
@. 2108 013110 016501 o00002 | MOV =. 2CR5)aR1 SLOAD R1 WITH DATA ADDRESS 
ho 2109 013114 016502 000004 MOV 4CR5)aR2 | SLOAD R2 ITH MESSAGE COUNT 
ae . ee Sa a a a PRR aaa aT IPR ARE LE cn reer enn ee a ee 
: 013120 00°237 005530 pT1: INC NCR sINHIBIT CARRIAGE RETURNS 
013124 012037 005526 MOV CRO) +sMSGADR 3 i 
“013130 0050370055 34 CLR ECHOEN FP ENSURE NO ECHOE MODE 
013134 004737 005134 JSR PCsTTYOUT SPRINT ASCII MESSAGE 
013140 005037 0U5530 CLR NCR SRESET CR RETURN MODE 
013144 —-013103—— ~~» ———_wov ——a (1+ 9 3-—-—-—————  E READY FOR DATA WORD CONVERSION ———~<S«; 
013146 004737 006754 JSR PC sASCII SCONVERT TO ASCII 
013152 012737 010574 005526 MOV HOUTBUF sMSGAOR SLOAD OUTPUT ADDRESS 
013160— 604757-—005134-—______—. JSR PC s TT YOUT——_——— 5 OUTPUT DATA “WORD 
013164 005302 DEC R2 sOECREMENT MESSAGE COUNTER 
013166 001354 BNE PT1 $3GO AGAIN IF MORE 
013170-- 062705 —000006-——_—"____abD 86 9RS——-—__———— F UPDATE” RETURN 


013174 000205 RTS R5 3AND RETURN NOW 
3 . 


ae ee ae re ee 3 —- Tee ereeinmmmmainennmmmansenneeprmr moan acme a ne Sereereneietinemesneesttie tence heme eee 


ee A ni ee eo mre ee nee ee oa eee 
mn a +. 
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2128 3 
@ 2129 3 
3 
3 unnY POYR : iT: ssnhn pe su 
3 
5 TeCONTROLLER REGISTER IMAGES 
3 
3  2eCPu REGISTERS aT ERROR DETECTION 
: | 
- 3 | : 
@- 2138 013176 035334 EBMSG: .WORD ERRBLK sDCSR ADDRESS 
& 2139 013200 035336 eWORD ERRBLK+2 s0USH ADDRESS 
c 2140 013202 035340. S—SS———— WORD ERRBLK*#G SDCAR ADORE SS 
ee. 2141 013204 035342 eWORD ERRBLK+*6 sDWCNT ADDRESS 
el 2142 013206 035344 eWORD ERRBLK+10 s0CYL ADORESS 
fat 2943 013210 035346070 ORD ERRBLK 412 BDSTAT ADDRESS 
Qo. 2144 013212 035350 eWORD ERRBLK+14 sDERR ADORESS 
ee. 2148S 013214 035352 ECCBB:s etwORD ERRBLK*16 sECCPB& AOORESS 
i: —2146 013216 ~~ 035354 eo WORD ERRBLK*+20~ S$ ECCP& ADDRESS 
eo. 2147 3 
2148 ; | 
ee agg eee Se ge ge ew pea ee ee ee Op a ee 
Q™ 2150 013220 002722 ERDATA: eWORD REGO scPu RO 
[pe 2151 013222 002724 eWORD REGO+2 sCPU R1 
fer 527013226 002726 sss 7[_wORD REGO OG Pu Ro 
@=| 2153 013226 002730 eWORD REGO+6 sCPU R3 
a 2154 013230 602732 ewORD REGO+10 sCPU R&S 
36 =r OSS: OFSe5e- 002156 = ORD REGUS TS EP RG ee 
@=| 2156 013234 002730 eWCRD REGO+16 sCPU ROCSP) 
aa 2157 013236 002740 eWORD REGO+16 sCPU R7(PC) 
ao eee ee Se pe aay Fa peg are te ep CP Gr etre er a ee re = 
a 2159 3 
® 5 2160 5 
ne |S ere araias: a Sas ea ey, 
ba 2163 3 | 
ae 21645 i FORWAT CORWANO 
re ee 2165 5 
oA 2106 3 THIS COMMAND VIL FORMAT ONE DISK UNIT 
fn 57 cl J-———THE- COMMAND WILE ASK THE THE UPERATOR- WHICH UNIT sss 
@x 2168 3 HE WISHES TO FORMAT ( O: THRU 3)-6 
{sot 2109 | 3 
Fag sss iin — — SN SECOND QUERY WILL BE MADE IF A BAD CHOICE WAS 
2171 3 WAS ENTEREDe THIS QUESTION WILL BE OF THE FORM: 
2172 5 | 
2173 3 ARE YOU SURE??2?7 Y OR N- 
2174 3 
2175 5 
2176 U13240 OUS537 UI5&7—__ FRYDK® JSR RSsSAVE = ———SS—S FSV CPU 
2177 013244 005037 013450 CLR DISKTP+2 sCLEAR TEMP 
2178 5 
2179 013250 005037 005532. —__——————————_ [ECR—S*éR ECF LGC —————C———  FRESET REGUESY FLAC 
2160 013254 005237 005522 i CIMODE 3SET COMMAND MODE 
2181 | 
———~ 24827 013260 012702013446 FHT KT nov" sx TPZ p10" ‘TEP DISK ONT 
2183 012264 012700 013452 MOV NDUNFT»RO SPOINT TO MESSAGE OUT PUT 
2166 013270 012701 000001 nov b15R1 sINCUDE COUNT 


ean mee +S CT LL LTT ee RTE cae 


“£ _ 
am ee rs ee ee 2 
eee ee ee mo a EN Oe a a i SN SET TS Se once ees Ne cae a cae ca tr SIGE GERAGRY Sst SPeASo- Sea 
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ag 2185 013274 005237 005540 INC NUMBER sSET NUMBER FLAG 
a 2186 013300 004737 007502 JSR PCsLOADIN sFETCH DESIRED UNIT TO BE 
ane 2187 sFORMATTEDes 
a 188013304 023727 013446 000003 CHP DISKTPst3s VT ORD 
| 2189 013312 0063410 BLE FuTO1 3G0 ON IF YES 
| 2190 3 : | 
21910000 Sys ng ge ke a gn ge ag ee Fin ge ee 
9° 2192 013314 005037 G05534 CLR ECHOEM | sRESET ECHO MODE 
al 2193 013320 012737 OU7060 005526 / MOV NQUESTs»MSGADR sPOINT TO ? MARK 
I 2194015526 004757 000154" SR Pos tt roulL —— PPRING OO ee 
eo: | 2195 013332 00752 BR FMTK1 ; BTRY THIS AGAIN 3 
rel 2196 5 . 
a Sa Na ae a SG ae a aa ga 
@. 2198 013334 013737 013446 001214 FMTD1: MOV DISKTP»STPDSK SLOAD SELECTED UNIT 
- 2199 013342 013737 013446 001216 MOV DISk TP sSTRTDSK 3 
+2200 fot Screen epee aS See eae ee me eae Be eer eee Tp Re ag 
@: 2261 013350 u005037 065540 CLR NUMBER sASK IF SURE 
rs 2202 013354 012701 000001 MOV hisR1 sCOUNT =1 
E 2203 013360004737 —007502-—_ ——_———_ "SR ~~" PCs LOADIN” ~~~ $ FETCH ANSWER 
e7 2204 013364 005737 013450 TST DISKTP+2 30K 
eA 2205 013370 001006 BNE FMTO2 360 ON IF YES 
ee ee e6 (04S Se 005051 0055 Sh ee eC REC HOe Ne BRE SET ECHO MODE 
Qn 2207 013376 005037 005522 CLR CIMODE SRESET COMMANOMODE 
srs 2208 013402 000137 604506 ra PMG1 360 BACK TO PHGR IF NO 
=) eae Se 2 I Raa —. oer ae ee er ee ee UC Sg ag eg ee ee, 
@x 2210 013406 012737 000045 001212 FHTD2: MOV n&SsSTRIN | sLOAD TEST P*S FROM HERE 
ae 2211 013414 012737 OO0045 001210 MOV BLSsSTPTN 3 
ee 2212 013422--005037~ v01220 as CLR Giga errr rr eer arg nee a 
2213 013426 005037 001222 CLR NOSTOP | 5 
bs 2214 013432 005037 005522 CLR CIMODE SRESET COMMAND MODE 
ae ———- 2245 013436 ~- G08237-- 005524-———— INC TSTIACI oS SET EST ACTIVE: 
C5 el 2216 . : ; 
4 2217 3 
mp 2218 013442 ~000137-~ 003044 —————--—— SP 


1SUMRY TART CORE NOW 
2219 | ; : 


2220 3 

~2221 013446 ~-000000-————-—--———BISKTP? ehORD 0-7 : STEMP 7 : ; 
2222 013450 o00000 eWORD O 3 

2223 013452 013456 DUNFT: eWORD DFMSG 3 SFORMAT MESAGE UNITE 


~ 2224 013454—013525-—----_—- . Wr D-WSRMSG Se ee ARE YOU SURE NESSAGE S08 
2225 ; ; 


2226 3 


(2227 - 013456 — 040° —_ 040-040 DF MSGt~"eASCII- 7 OTSK_UNTT_TO_BE-FORMA TT ED 
040 040 104 


2229 013525 040 040 040 ASRMSG: eASCII / ARE YOU SURE??? Y¥ OR N / 


= eee eee wmmmmnemmedsrne= 85 serene eee ——. 
OES a a a 


111 123-113 
040-——-125 6 SSS eee 
111 124 040 
124 117, «O40 
102 105 04.05 ee eres 
106 117 122 
115 101 124 
“= 043511124 mam a aa 
040 040 040 
075 040 060 | 
; 040-——040 ae : : 
: 2228 013524 006 eBYTE 0 
pal 
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© 
013530 040 040 101 

r) 013533 122 105 ~ 040 

‘ 013536 131 417 125 

01354T °° °&£7040-  °}°}°»&=24I23 °@€@~§6T25 

a 013544 122 105 077 

013547 — 077 077 040 

mp —COB 3552048 040° ec ee a eee gee Ge me iy ee a ee ae ea ee ee 
a>! 013555 122 040 116 

an 013560. 040 040 040 

HL _______ogy- 013563 COD eae Pa Se eee ee ee ee ae ee ke Oe eg eee Se ee ee OE 

: 2231 5 
get 2232 5 

mf 23 a a ma as ett awe sw 3 
ae 2234 3 

as 22356 3 REGISTER READ COMMAND 

Lo eee te pe ee 3 
ee 2237 3 THIS COMMAND REDS AND OUPUTS THE PHOENIX 211 REGISTERS 

ee 2238 | 3 

eer ee 89s 3 
: 2240 013564 004537 015474 RGREAD: JSR RSsSAVE sSAVE CPU 

ae 2241 013570 0u5037 005532 CLR REOF LG sRESET REQUEST FLAG 

eerie “2242 012574 005037 #005534 & ~—  ”——— CER —ECHOEM SRESET ECHD RUDE 
Q - 2243 013600 GUS237 005522 INC CIMODE SSET COMMAND MODE 

- 2244 3 

aaa 2245 ECS eee reg ———— Bee ee age ee cars 
@- 2246 013604 0046537 013104 JSR R5 sPOUT sPRINT REGISTERS 

ny 2247 013610 012560 eWOROD OCCMSE sRECISTER HEADINGS 

Soe ae ge 2248 013612 0010G07° ~~ eWCRD £ODCSR- SREGISTE ADORESSES = °&« © ©..®..®©)\|.. 
3. 2249 0134614 OQu00U7 ekKCRD 7 sCOUNT FOR OUPUT 

‘i 2250 5 

"2251 013616 OOS737 DOOR OO TST UU ECO 3IS THIS AN ECC CONTROLLER? 
@- 2252 013622 0u7405 BEC RGR sEXIT NOW IF NOT 

“ 2253 3 

‘———--————" 22t4 013624 004537 OT3104  . . . . .}.”}”} .©©»=©JSR RSsPOUT ©. ©§©0»6BOUPUT ECC REGS YF YES 700700 
> 22$5 013630 012576 eWORD ECRMSG SECC REGISTER HEADING 

wes 2256 013632 001016 eWORD ECCPB SADDRESS OF REAL REGISTER 

FE 2257 013636 CU OD Cee WORD 2° _ sCOUNT FOR REG*S ie 
@ - 22528 . 

22.9 013636 005057 005522 RGOR8 CLR CIMODE sSRESET COMMAND MODE 

“TT 2200 0156462 0045377 015510005; SSR RS REST BRING BACK CPU 
@. 2261 3 

a 2262 3 

= (2267 013646 000137 OU4S06 JUMP PRCT ZFPROMPT OO OO 
> 2264 5 

aa 2265 3 

Pano “22606 0° 8S ae 37” HECP COMMAND 0 rr 
@= 2267 3 

Pry 2208 3 THIS COMMAND IS A BRIEF DESCIPTION OF THE 

ee ee: CORP ROENTX CTT DIAGNOSTIC MONITOR YO AID TRE. 
r 2.70 3 OPERATOR DURING TESTING 

ee 2271 3 

To 2272 OT3ESS COES3S7 OTSLIG- —~ HELPYT °° JSR RSsSAVE sSAVE CPU ~ 
= 2273 013656 005237 005522 INC CIMCDE sSET COMMAND MCDE 

e 2274 013662 005037 005532 CLR REQFLG SRESET REQUEST FLAG 

=, 227° 013666 GOS037 005534 = ~~~ CLR ECHOEM SRESET ECHO MODE 

a 227€& 3 
2. 2c7v? 013672 012737 0146046 005526 MOV BHLPHSG sMSGADR sPOINT TO MESSAGE ADDRESSES 
~ 

eS ape eee en ees #eN Se 

a Sw 


oe NDIA eMAC MACRO VO6-03 21-APR-78 00:02 PAGE 5-45 
« = | ~ 
: 2278 013700 004737 005134 JSR PCsTTYOUT SPRINT IT 
9: 2279 013704 012737 UO0S740 005526 MOV BLF CODE sMSGAOR sISSUE LINE FEED 
‘s - 2280 013712 004737 005134 JSR PC sTTYOUT 5 
1 men 2 ae aoa eg eae ee ee ge ee er ee 
a~ 2282 0143716 012702 ov0004 MOV Na »R2 SPRINT FIRST INSTRUCTIONS 
cs 2283 013722 012703 014004 MOV WHPHSGsR3 SR3=MESSAGE ADDRESS POINTER 
+228 4013726012337 —0U5526-——_HELPt17 no (R374 sMSGADR LOAD" MESSAGE ADDRESS 
es 228£ 013732 OU4737 005134 JSR PCsTTYOUT SPRINT IT 
7 2286 013736 005302 DEC R2 sSEE IF DONE 
- 2287 a aera 0 a | aaa 
eo 2288 
7” 2289 
aa 2290 013742~-012737—u05740—005526—HEP21— HOV BLF CODE sMSGADR 5 ANOTHER” LINE FEED HERE 
a> 2291 013750 QU4737 005134 JSR PCsTTYOUT 5 
| 2292 3 
2293013756 012702 = 000015 R365ke= = COUNT 1s 
@. 2294 013760 012337 UG5526 HLP3: MOV (R3)+#sMSGADR $LOAD UP AN ADDRESS 
fs 2295 013764 04737 065134 JSR PC»TTYOUT SPRINT IT 
4 =€096 O15 7 002009 302 Sr Ele Re ec COUNTER 
@. 2297 013772 001372 BNE “HLP3 AND CONTINUE UNTIL DONE 
= 2298 U13774 005037 005522 CLR CIMODE sRESET COMMAND MODE 
ge 2 209 012000000137 00k 06 uP PG 1---——3 AND “PROMPT 
Q~ 2200 3 
" 2301 5 
om 2302 014004:~014131-———---—_HP wg, WORDS. 61 —--—a ISt- 0F- MESSAGE FOR-HELPCOMWAND 
e- 2303 014006 014210 eWORD MSG2 ’ 
in 2304 U14010 014271 . eWCRD S63 
—— E2505 OURO Aes 0165 WS ee WOR NC k SS SS Se 
= 2306 014014 014436 | eWORD HSCS 
~ 2307 014016 014513 eWORD MSC6 
a 2308 018020". 0 10 (he ORD Ne) SSS eS 
@. 2309 014022 014634 eWCRD HSG8 
ah. 2310 014024 014705 eWORD MSG 
fp 2341 014026 - 014754 a cam mec I aa ne 
3 2312 014030 015021 , eWCRD S611 
fs 2313 014032 015046 , eWORD 4HSG12 
gir SA NG OSU Ty Yr eg AIR SG MS ear 
@.: 2315 014036 U15152 eWORD MSG14 
= 2316 014040 015177 | eWORD MSG15 
5 n23i¢ Ul40¢2 "016265 ORD S616: 
@. 2318 014044 015301 eWORD MSG17 5 
al 2319 5 
Map 2320 014046--—-~ O40 046 ——— 040 HEP SGT eASCLI-/ ~~ PHOENTX- 211 DIAGNOSTIC MONITOR INSTRUCTIONS 
= 014051 040 040 040 
| 014054 040 120 110 
---016057—--- 197 Baca mc Raa a 
014062 111 130 040 
014065 062 061 061 
~-014070-—--> 040 104 NA re a 
014073 101 107 116 
014076 117 123 124 | 
014101 411 6 aa a aaa a aaa 
014104 115 117 116 
014107 111 124 117 
—0146192 122 ‘040 -——111 — 
014115 116 123 124 | 7 


014120 12200125 103 


: -~ — 2 = mR oe enn + 
RS en | AR ER ee —— 
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e - 
8 


014123 126 111 117 
@ 014126 116 123 = | , 
; | 2321 014130 oun eBYTE 0 , | a 
; 322 5 ie 
~* 2323 014131 040 040 ' Q60 MSG1s - eASCII / ° | | 
3: epee ps “ ee es Te TYPE A CONTROL C TO ABORT THIS. PRINTOUT/ 
—014137 040-126 131 | 5 
@ 014142 120. 105 040 4 
014145 ..-101 040 °. 103 
016150 117116 424 
014153 122 117 116° ' a | 
014156 040 103 040 | Be bn 
“014167 1247-1177 040 — : - 
014164 101 - 102-117 | 
014167 122 - 126 —° 040 
— 014172 126 110 111 
014175 123 040° £120 
014200 122 111 116 
| “014203 124-117 125 | 
e: 014206 124 | i 
rel (2324 014207 000 eBYTE O | a 
[a —2325° 014210 0407040 040 HSG2T 2 KSTIT 7 _ Ze DEFAULT ANSWER FOR YES=NU OUESTIONS IS NOs C—O 
@: 014213 040 062 056 | | a 
fn 014216 | 040 104 105 | | 
Tl 014221 1067 10T | mmaS aa a aaaaa a 
@* 014224 144 126 040 . 
| 014227 . 101 116. 123 
irl — 0142327 127-105 _ 122 
@., ote e>8 040 106 117 
- 014240 3. 122 040 131 
tap 16243 1S 123 "055" 
ol | 014246, 116 117 040 
ral 014251 121 125 105 
[cera OUR DSR aes ee eT 
2: 014257 117. 116 123 
es, 014262 040 111 123 
ta re ne ER AGe 060 AIG VA: 
o% 2327 014271 «ks cASCIT. | 
= O04 ry 40 mSG3: eASCII / 3e ALL NUMERI a 
» aoe aa aoe ae U CAL ANSWERS MUST BE IN OCTAL/ 
a 014277 - 060 101 116 
iz 014302 114 040 116 
oe ESOS es NS 105 
014310 =‘ 122 1114-103 | 
014313 101 114 040 a | 
014316 101 116 123 
014321 - 927 - 105 122 
Tas 014324 123 040 115 
a ——0143277__ 125, 1237 128 
Je 014332 040 . 102 165 
ra 014335 040 111 116 
<a (Wee ———~403 
a ry 124 101 114 
al mc. 014346 OU0 eBYTE 0 
ir : lA RN A OR a 
WH . 014352 . 040 064 056 
fe 016352040124 131 
Z| 


° MATA eMAC MACRO VO6-03 21-APR-78 00802 PAGE 5-4? — 
ae 014360 120 111 116 
, io 014363 107, = s«O40 101 
TaN 014366 040 103 117 | th + 8 
a Te vam [amma 2. aaa aa a aaa a aaa 
aoe 014374 117 114 040 | = | , 7 | 
rE 014377 103 040 104 , 
y —014402 NN err ee a te FI Oe ge aT 
ec; 014405 116 = 107 040 
: 014410 124 105 123 | 
oy —014413 $2641 = la a a aa aaa 
ee 014416 1u7 040 103 
ee 014421 101 114 114 
Ee ee Rk ek 28 gO, 4115 
. 014627 117 116 111 
a 014432 124 117 122 
< 0014435 000 aa Paes ° 
@.: 2331 ates a ee on MSG53 = eASCII / Se THE FOLLOWING ARE THE LEGAL COMMANDS?:/ 
b4 40 65 56 
e}———_————o1taa 0402426110 
a 014447 105 040 106 
ro 014452 117 114 114 
ee 5 a7 127-111 
@x 014460 116 107 040 
| a 014403 11 122 1 105 
= (014466040 2 aS 2 a aa aa aaa aa aa 
ar 014471 105 040 114 
a 014474 105 107 101 
er —O14477-—_ 114 040 “103 
@: 014502 117 115 115 
a 014°U5 101 116 104 
Bn ee 110 123-—— 072 pee 
et 2332 014512 000 eBYTE O 
a 2333 014513 040 040 O40 mS66: eASCII / Ae G 360 COMMAND -STARTS TEST SEQUENCE/ 
7 i Pea = AQAA Vt aot ss OR tcc lg a ees rs rT ee Ee 
Qo O14521 040 101 056 | | 
eee 014524 040 107 ~ 040 
ee 912052701000 6 2 aaa aa a a 
: 014532 073 107 117 : 
ie 014535 040 103 s«4117 : pe fe we - Fe 
F a aca ara cae aa a a a ama 
ae 014543 116 104 040 
= 014546 055 123 124 | 
7 iaememeceaigc°0— aacee |*) (amaae  a aa 
“: .O14554 123 040 124 
= 014557 105 123 124 
G01 62 ag am aaa a a la I 
® 014565 121 125 1U5 
014570 116 103 105 
2334-0145 73 ——— 000-——--~ Bc aici ae 0 =" eae 
2335 014574 040 040 O40 mSG7t eASCII / Be OK sDISK PARAHETERS/ 
014577 040 040 040 | 
aac 08 aca 8 ase 8 aa aa aaa 
014605 040 104 113 
014610 040 040 040 
~ 014613 073 —— 104 AD Sere ree eee rg ee erg en 
014616 123 113 040 3 


014621 120 101 122 


a RR 
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6 
014624 101 115 105 
@ 014627 1Zh 105 122 
é 014632 123 
1 0146335 00 : : 
as 7 2337 O146634 040 040 O40 MSG8t eASCII / Ce TS sTEST SEQUENCE PARAMETERS/ 
B 014637 040 040 040 
: 014642 040 103-056 
@: 014645 040 124 123 
g 014650 040 040 040 
Z "0146537 0737 124 "105 
@ 014656 123 124 040 
014661 123 105 121 
014664 125° 105 116 
Q 014667 103-105 040 
014672 120 101 122 
——"014675 101 1157 105 
014700 124 105 122 
014703 123 
; B 014704 boo me Seger eer ere ae gy 
@7 2339 014705 040 040 040 mS69t eASCII / De FY  sCONTROLLER PARAMETERS. / 
014710 040 040 040 
~~ 014713———_ 040 104 C56 
' 014716 040 106 124 
014721 040 040 040 
~014724—_ 073° 103 "117 
014727 116 124 122 
014732 117 114 114 
“~014735>—_ 105 122 040 
014740 _120 101 122 
014743 101 115 105 
~~ 014746 124 105 122° 
014751 123 056 
[20 2340 014753 Ouo | eBYTE 0 
a £36 O18 756 040 ——040-——040 —HSG 101 —sRSCT-7 Es PT TEST PROGRES S_REPORT 
BI 014757 04U 040 040 
fal 014762 0.49 105 056 
oes 1207122 
eo; 014770 040 040 040 
014773 073 124 105 
fe 177823 126 040 
re 015001 120 122 117 
a 015004 107 122 105 
—-015007 123——_123 040 
015012 122 105 120 
015015 117 122 124 
“015020000 ee ee eee es or gE ee ee gg eG 
“al 2343 015021 040 040 040 mS6113 eASCII / Fe OA sDATE/ 
[as 015024 040 040 040 . 
feb 0815027 —— 0460 106 OS pr a en a ee ee ee eT 
a 015032 040 104 101 | . | ea 
a 015035 040 040 040 
re eas 92) 0 amc 1 a ama 0 aaa aa aaa aaa aa 
Oo: 016043 124 105 
ial 2344 015045 ouo e65YTE O | 
ce eT 040 040-——_ O40 BSCT2E ASTI SSCP aaa 
oa 015051 040 040 040 7 7 : 


iat 04054 040 107 056 


+ eee eee = 


see DIA eMAC MACRO V06-03 21-APR-78 00:02 PAGE 5-49 “4s 
3] ; a 
- 015057 040 123 103 
S- 015062 040 040 040 
aa 015065 073 123 103 
(C2 ama 02514 ama 1 aia 4 a aaa aaa A a a a 
a> | 015073 040 114 117 a. co 8 
fe 015076 117 120 
|} 2346-015 100 000 ae ° 
eo: 2347 015101 040 040 040 HSG613: eASCII / He RR  sCONTROLLER REGISTER READ/ 
oy 015104 040 040 040 
I —— 015107 040-——110 aaa aa aA a a 
o> 015112 O40 122 122 
a : 015115 040 040 - 040 
NS ee OS 8 DA are ee IG CST Se ee TE a a eS Pe 
@. 015123 = «116 124 122 : 
a 015126 117 114 114 
[7 cane 405-——122 ao 
@.- 018134 122 105 107 
ir 015137 111 123 124 
oe 01616 e105 422——040 
@> 018445 122 105 101 
bal 015150 104 
i um <i ee a RE = aa a aaa 
C 2349 015152 040 040 040 MSG14: eASCII / Ie H SHELP/ 
? 01°155 040 040 040 , 
—-015160 040 111 O86 ee 
015163 040 110 040 
015160 040 040 040 
aON SAG sO 08 NO 109 ee ee es 
<— 015174 114 120 
| 2350 015176 ~~. O00 eBYTE O 
2559 015 tt Oe 040 040 aS 615s ASCII 7 Ja TET IEST- ERROR CONDITIONS) ae 
mn 015202 040 040 040 
= 015205 040 112 056 . 
: cine 0 cs cc 2 ck a Ree 
015213 040 040 040 
015216 073 124 105 
O15 221-123 426 040 
015224 105 122 122 
015227 117 122, = 040 
018232403" 117 116° 
015235 1U4 111 124 
a 015240 111 117 116 
mA 005 263s ee eee 
@. 2352 015244 Ou0 7 eBYTE O 
ie 2353 015245 040 040 | 040 MSG162 eASCII / Ke FO  sFORMAT OISK/ 
en -015250 04052 010-40 
Q): 015253 040 113 056 
re 015256 040 106 117 | 
ie —015261 040° 040 O60 see ee a 
- 015264 073 16 117 | 
015267 122 115 101 
—015272-—_124-——_ 040 104 
@: 015275 111 123 113 
a | 2354 015300 000 eBYTE O 
=| ______2355-015301-——040-—o40. 040-—MSET7 4 —sASCIT-7— tro CO FCONTINUE TESTING 
@- 015304 040 040 040 | 
ee 015307 04.0 114 


s 
~ bt be 


056 


| 


aoe eh ee ry 
| 


{ 
| 
: 


poe me pee 
C8 tho % a 
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015312 040 103 117 
015315 040 040 040 
015320 073 103 147 
———"— 945323 116 De YG a a Hp a Te er Le EO eer ee ee oe 
015326 116 125 105 
015331 040 126 105 
015334 —_ 123.126 THT 
015337 116 107 
2356 015341 000 eBYTE O 
a aa aA a 0 a aa a ec 
2358 3 
2359 3 
Pw eso rc a = 3 
2361 3 
2362 : 3 CONTINUE COMMAND 
2363-0 3 
2306 3 = THIS COMMAND IS USED AFTER TESTING HAS BEEN HALTED 
vee 2365 3 AND THE MONITOR HAS BEEN ACTIVATEDe 
St} —————- 2366 ———— tt THIS COMMAND TESTING CAN BE STARTED FRUH 
eo: 2307 3 THE LAST TEST THAT WAS BEING EXECUTED THEREBY 
c 2368 3 NOT LOSING PREVIOUS PASS COUNTS AND OR PREVIOUS PASSED 
=| 366 ee Oe 
ea aoe | | 
. ran 37 
em 1g 015342012700 —U0S7S0-—————conTUT— nov - ~ OTSTINTSRO = STARY FILCING CPU AGAIN 
@ 2373 015346 U05037 005522 CLR CIMODE RESET COMMAND MODE 
[52] 2374 015352 005037 001150 CLR INTFLG sRESER INTERRUPT FLAGS 
Koto 23 75° 015356 005037 005720 ERIN 
@: 2376 015362 005237 005524 INC TSTACT sSET TEST MODE BIT 
rl 2377 015366 00720 TST CROD+ SLOOK AT R1 IMAGE 
la’ ~~ 7K O1S370~ 012001 0 ROD RI FL CPU 
95 2379 015372 0120u2 MOV (RO) + »R2 5 
ina 23280 015374 012003 MOV (RO) + 9R3 5 
ico eeBs OTSS16  O1200k re OY ROR C=“ ee 
32>: 2382 015400 012005 | MOV CRO) +9R5 
Ex 2383 015402 00046 . - CLR -(SP) JENTER BACK NOW 
[ai 23586 015606 ~ 011066" oO (RO) 9-CSPY————CSCS—CSF LOAD OLD ADORESS © 
@=| a 015406 013700 005750 3 MOV TSTINTSRO sRESTORE RO LAST 
part . 3 
mama «9 a A a a ane EE 
Q.: 2388 015412 a00002 RTI SAND EXIT 
oe 2389 3 . 
Gg OID Te en ee ee fe EVR OARD ANTERMUP) SEY ROUTINE 
aed | 
a 2391 - | 
®- 2392 7 ! 
oo eas: 915444005737 —woT sr MRE Rte re 
Q= 2344 015420 001406 : BEO TTYSEX sEXIT IF NO 
Ge 20¥£ 015422 612777. 000100 170272 MOV AINTONsATKS SENABLE READER 
rab «2396 0154307012777 000100 T70270- MOV HINTONs@TPS | sSENABLE PRINTER ———~CO™C—COTOT... 
@:: 2397 015436 0u0207 TTYSEX: RTS PC SAND EXIT 
[x 2398 3 
tal POSS er j oe aa ” = 
5 2400 3 
oy 2401 3 
ge ELD ee ee eg gr ayy ey ae ae ag ean ee 
= 2403 5 CONTROLLER REGISTER SAVE ROUTINE ' 


eS EE SS a = SN = ES ee et ee ee ee = ee eee ener erm eee ce er EA SS i nD SS SASS VE SSE SI SCID ea inn 


aD. 
san MEMDIAeMAC MACRO VO6-03 21-APR-78 00:02 PAGE 5-51” . i b: 
& . : a l aS 
Ree 2405 . 3 
ey 2406 
CI, 2407 015440 004537 015474 REGSAV: JSR RSsSAVE sSAVE CPU 
it 2608 015445 U12700 035335 . d MO VW BERRBELK> 3 
7 2409 015450 012701 001000 MOV NDOCSRsR1 SPOINT T O REGISTER ADOR. 
it 2410 015454 012702 000007 HCV N7aR2 COUNT 
ey ‘2h1-17.015460 013120" = > RESTS ON CRI RUS ISN SSS 
a> 2412 015462 005302 DEC R2 3DECREMENT COUNT 
rn 2413 015464 001275 — BNE  ' -REG1 3G0 ON UNTIL DONE 
wT 2416 015466 0045370158 10 — SR R55 s REST E BRING BACK CPU 
ee 2415 | 3 
a 2416 015472 000207 RTS PC sRETURN 
Cro al cities eae ; > ae ee ee 
= 418 3 
dt 2419 3 
5 2420°-—-- 4 Pee a 
oe c421 3 
a 2422 ; 
a eae see 37 -~3MeECC —— TEST NUMBERS 0993 —NOV=13=77 
@. 2424 ; REGISTER STACK SAVE ROUTINE 
ive 2425 3 COSHH EEEEE EEE EE EEECEEEEEOEEE 
Ln —————— _— 
oa 2427 3 
Ox 2428 : 3 
a Oke oe ee ee eS SS ee ee 
ee 2430 015474 010046 SAVE: MOV RO»s-CSP) BSAVE ROe>>>>>>>>>R4 
Ss | 2431 015476 010746 MOV R15~-C(SP) 3 : 
7s == 265e) 015500 90102660 RR a aS SS SS ee 
Qu 2433 015502 010346 MOV R3s-(SP) } 
= 2434 015504 010446 7 MOV R4»-CSP) j 
ba ee ONS 06 O00 205 pr RG RG ee ORC ee 
OF aan? 1) os a a aa) aa 
oe 2439 3 
ade 2440 ; 
7 SS SSS SSS 
al 2hae 5 
ex 2443 5 REGISTER STACK RETURN ROUTINE 
BB SST EEE EE EEE SE EERE EEE EEE EE EE BE BEBE BE BEBE BE 
ae 5 
Fal 3 
66 ee ee = 
015510 012604 REST: MOV (SP) +sR4 BRESTORE R&>>>>>>>>>>>>>>>R0 
015512 012603 MOV CSP) +5R3 3 
“0155140126020 Ov SPs Ree ee 
015516 012601 MOV (SP )+5R1 3 
015520 012600 MOV (SP) +sRO , 
4015522°°000205 > RIS RS en RETR 
: 3 vo? 
3 
2456--———--—_—-- aa eae ae 
3 
: 3 
92659 SS 


3 RANDOM BUFFER FORMATTER | 


3 OSC SCEEEHSCE EH SOEEOSEEEE EE OH EE ECEHEOE 
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6 
2462 3 
@ 2463 3 THIS ROUTINE FORMATS THE OUTPUT BUFFER 
: 2464 3 WITH THE RANDOM NUMBER ®RAMBLER® 
465 
% 2406 | 3 
2467 015524 004537 015474 RANBUF? JSR RS »SAVE sSAVE REGISTERS 
| 2468 015530 U0&S537 O15564 JSR RSsRANDOM BGENERATE RANDOM NUMBER 
ry 2469 015534 013700 001252 MOV RAMBLER »RO SFETCH RANDOM NUMBER 
7 2470 0415540 012701 044312 HOV RODBUF sR14 SPOINT TO OUTPUT BUFFER 
2471 015544 012702 047318  — +&(\MOV &IDBUFI1sR2.  £\sSPOINT R2 TO END OF BUFFER 
ry 2472 015550 010021 RANB: MOV RO »s(R1)+4 sENTER DATA 
2273 015552 020102 CMP R19RzZ sDONE? 
| 2476 015554 001375 99° ~~ BNE RANB SS CONTINUE IF NO 
@ 2475 015556 004537 015510 JSR R5sREST SRELOAD REGISTERS 
iy 2476 015562 OU02U05 RTS RS SAND EXIT 
2477" eee Pe pe eg eg ma earn oe eg ee pO pee ee gm ee, re 
2478 3 
2479 3 
, «| j PLB oe Se ag re ren PG Se re mT ge ae ee eon ee 
ie 2481 3 
e. 2482 3 
Sr 
rl 2484 Ss 
o. 24385 3 
Pry maemo 1 eam ee agg a re RANDOM NUMBER GENERATOR 00 
@= 2487 ; 3 Ok 3G 96 BG OG 90 0 00 26 90 90 OE OE 90 OE OE 26 OG OE OE OE 26 OE 98 32 OE 96 OE 00-98 88 
tal 2488 ie 
7 PS EB ee ee ee CALS ROUTING, WILL -CENERATE A 96 Bll er re 
@« 2490 3 RANDOM NUMBER FORUSE AS OATA ANDO DISK ADDRESS 
ion 2441 3 
er Cae a ee ea re ee ee ee PT 
a 2493 : 
oF 24496 __ 
pe SYS ~01$56%—006537—015876———— RAND ONT JSR R55 SAVE PRUE NOD 22 RR 
@ | 2496 015570 013704 001252 MOV RAMBLER sRe sFETCH OLD RANDOM 
i 2497 015574 010403 MOV R&sR3 SLOAD INTO R3 
ta 2498 015576 0U500T CER RT ———FCLEAR R14 
> 24¥9 015600 012702 000020 MOV N20sR2 _ sSET UP SHIFT LOOP 
E 2500 015604 U43704 G01256 BIC POLYsR& -  '  §CLEAR XOR BITS 
rl 2501°0156107— U00é O61 d)dNYdTSTT BR “$RN2 0S START RANDOMKINGTPPRP EE 
ay 2502 015612 O0063uU4 . SRN12 = ASL R&S SSHIFT R4 
a 2503 015614 100001 SRN22 BPL SRN3 3MSB NOT SET 
| 2 06- 015616~ oas101 tok Re et ee 
oe 2505 015620 005302 SKN32 DEC R2 Z BLAST BITS? 
a 015622 100373 BPL $RN1 sCONTINUE IF NO 
015624 ~ 006303” } .}.}.}.} ASU 30 Ff SHIFT OLD NUMBER... 
015626 065401 NEG R1 SCLEARX XOR 
015630 050103 &1S R15R3 SUPDATE LSB OF OLD NUMBER 


“015632~- 010337 DOT252°  ——————— OV R35 sRAMBCER SUPDATE RANDOH NUMBER 
015636 004537 015510 JSR RS eREST SRESTORE REGISTERS 
015642 0u0205 RTS RS 360 BACK 


ce ec et ae te a RD pA REN 
arr et ne oe rer ES TTR ALSSSAGSAPGGSnaiAGdence = sry —wntiinwtreWnAnINNLINSASAARIRACEEGAPSnaatee <= nr an SSS SSS SSE 


wpe 
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e - a 


ER 2519 3 
t 2520 3 
oa 2521 3 


a 2526 : 3 . . 
7 ss a aaa aaa a aR aR RRR Ra RTT 
Qn 2526 : Bee 
a 2527 5 ADDRESS COMPUTE ROUTINE 
iG 252 SS eon nr ee errr seemern Se re ee 
a 252 3 
gl 2530 3 
| 1 a aaa a 
4 2532 3 
ad 2533 3 
copa 25 36 -0156646 0065 37 015476 aor STP _3SR RS 5 SAVE PUSH GEN : 
— 2535 015650 012700 001000 MOV HDCSRsRO sRO=ADORESS TABLE 
rs 2536 015654 013710 001070 KOV DCSRA»sC(RO? sLOAD DESIRED DCR ADDRFSS 
a4 015660—011002 See eR Te MOY CRO ERA = OS ReSPCSR ADORESS. Oe ee 
@. 2538 015662 012701 000011 MOV 01151 3R1 = M GF CONTROLLER REGISTERS 
oa 2539 015666 010220 ADR: MOV R25 (RO)+ sL0AD ADORESS 
pa 2540 015670 oer ee cu0002 = AD N2eR2 ———————-- COMPUTE NEXT -ADORESS——— 
Ox 2541 01°674 0605701 DEC R1 : sDECREMENT LOOP COUNT 
e 2542 015676 001373 BNE ADR 3LOAO ANOTHER ADDRESS IF NOT DONE 
ep 2543 015700 — 613737 --001046—004058——— mov WPSECsPOSWP— 3SET uP WORD COUNT CABLES 
@n 2544 015706 005437 001050 | NEG POSWP 3MAKE TRUE WORD COUNT VALUE 
eS 2545 015712 013737 001040 001054 MOV MAXSEC »RDUSH sSET UP MAX DISK ADDRESSES 
es —--2546 015720°- 053737 --001042—001054-— BIS MAXHOsRDUSH™ sINCLUDE-~ HEAD ADDRESS~— — 
> a 2547 015726 013737 001044 001056 MOV MAXCYLaRWCYL sAND CYLINDER 
2548 015734 013777 001052 163130 HOV INTSAVS@INTVEC 3LOAD INTERRUPT SERVICE ROUTINE ADODRe 
Fe ————————— 2549 015742 ut3702 - 001072 — ~~ ~~~ HO V-—— INTVECoR2 ~—-—— gR2= “INTERRUPT VECTOR ADDR 
a. 2550 015746 005722 ST CR2)* sPOINT TG PS WORD LOCATION 
oe 25£1 015750 012722 000240 MOV R240 5(R2)+ sLOAD LEVEL 5S WORD (PS) 
Epo er 2552 015754 -- 012737 - 000004 --023624-—————- MOV ARDCMDsROBLKE10™ 3 RESTORE RD COMM AN 
a 2553 015762 12737 000006 023612 MOV HWRICMDsWRTIBLK*103AND WRITE 
4 2554 015770 005737 001066 TST MICRO sNONCOMPATIBLE DISK? 
a rere oo 01S a ONG ss re Be BORG 8S SENT IE NOS oS ee a re ee 
Qu 2556 015776 005037 030720 CLR TN240+2 sCLEAR DRIVE READY CIT-THIS BIT 
a 2557 s1S CLEAR IN NONCOMPATIBLE DRIVES 
re ear Gs Re ig em en ao nmern DURING A" SEE Kee reer 
@:. 2559 016002 060403 BR ADR2 SAND CONTINUE 
= 2560 016004 612737 100000 030720 ADR13 MOV HBITISsTN2604+2 3SET UP DRIVE READY 
ry -2561 016012 -G05737 —001076-———- ADR23-——TST AULCPU ——— "JHUL TIPLE: CPuU2 oe 
Qn 2562 016016 001404 BEQ ADR3 360 TO CLEAR REQUEST BIT 
aI 2563 016020 012737 000040 001102 MOV HBITSsMCPU 3LOAD REQUEST BIT IF YESD 
ea ——— 2564 616026 0U04U02---- -- - SSS rR A0REK SAND EXIT OS eee 
on 016030 005037 001102 ADR33 CLR MCPU sRESET REQUEST BIT 
016034 004537 015510 ADREX: JSR R5 sREST sRESTORE CPU REGS 
; * 0160640000205 eae RTS R5 oa FRETURN TO CALLING ROUTINE. = 
3 
3 
a eo Oa er a : ore as ee 
gal 3. 
. 3 
=L__________95 73 --~----_____---__ se i ——— aes eens eee 
= 2574 3 
°: 2575 5 
S- 
i es See See 
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© 
oe 3 
577 3 
>. 2578 ; 3 
279° 3 | or 
= 2580 3 SOSOH EH EEEEEO EE EE ECOEEEE OE 
a 2581 3 . 
2582— 3 S ROUTINE LOOKS FOR ACTIVE DRIVES 0 
Sl 2583 
2584 
— 25 85-UTSUSZ—UUES37—UTS&75 FTW TSR SSS sSAVE = =—COBSAWEE REG STEERS 0 
2586 016046 004537 004276 JSR R5 sRQUEST SREQUEST FORMATTER 
2507 016052 O08002 CLR R2 sR2= NUMBER OF DRIVES 
2588 016054 O0S0G0 0 CER~C~*C“<CRRKCGS—“<—i‘™O™O™COCC CS SUS TAL TED UNTT SELECTION 
2589 016056 010077 162720 FIis MOV RO saDUSH SSELECT ORIVE 
2560 016062 012701 =0OG0010 MOV N105R1 sINSURE RESPONSE FROM DRIVE i 
2591 Denes eee ee A ee eg ee 
2£¥2 016070 001376 BNE F12 
2593 016072 OO5S777 162714 TST aDSTAT SORIVE OuT THERE? 
ja} 25 94- 016076— 1 00006——~ pp FI ex 11 vex NO~ = 
7 2595 016100 U62700 010000 aoD 210000 sRO sSELECT NEXT UNIT 
en 2596 016104 005202 INC R2 SUPDATE COUNTER 
mim 2597 016106 ~~ 020227 0000057 PP R20H5 SZ ALL DONE COOKING 
ae 2598 016112 U03701 BLF F1I1 3LCOK AGAIN IF NO 
2599 016114 UU53U2 FIEXIT: DEC R2 sADJUST DRIVE NUMBER 
2600 016110 010237 OOT21R MOV R2sSTPDSK SLOAD INTO DRIVE FLAG 
2601 0161722 004537 015510 JSR R5aREST SGIVE BACK REGISTERS 
2602 016126 00205 RTS RS SAND RETURN 
[pt 2603 © es Pas ane a eg ee Oa Be ye ee ee Font eg ee ee ee ge Oe ge ee Oe 
ee 2604 ; , 
ade 2605 3 
ia “i OG OS ES oa Se ee te ebay Ye eee ee 
“~ 2607 3 
e- 2608 5 
2309 ee ; 
=. 2610 5 
des 2611 ; 
ao ee eee. a 3 
@: 2613 3 
as 2014 3 RANDOM BLOCK GENERATOR 
rs <2 a 3 COFCO OF CEOS SEES SESE EE OEOEEO EE 
ey 2616 5 
e» 2017 5 
tan “— 2618 > THIS ROUTINE USES A PREVIOUSLY GENERATED ~~ 
Q: 2619 3 RANDOM NUMBER(16 BITS) AND FORMATS A COMMAND 
[az | 2020 a 3 BLOCK WITH A RANDOM SECTORsHEAD AND CYLINDER ADORESS 
rr 2). re ; 3 AS WELU AS A RANDOM WORD COUNT VALUE. 
@« 2622 7 3 
ae 2623 3 
ie ye eT ee gi ge ay Te Mee Aare Fe eee AG Ye Cg al tyes geet 
7 2025 3 : 
o- 2626 
Ge Oe 01630 —00ES37 015476 RANK JSR R53 SAVE SSAVE REGISTERS cea eae reall 
ee. 2628 016134 013701 001252 | MOV RAMBLER sR14 SFETCH RANDOM NUMBER 
ted 2629 016140 010102 MOV R1sR2 3USE R2 FOR WORK 
go SO 016142042702 177600 RANS FB IC SEC ASKS R2 SEXTRACT SECTOR FIELD 
@= | 2651 016146 020237 001040 CMP R2sMAXSEC sT00 BIG? 
mi 2632 016152 003405 BLE RANI SCONTINUE IF NO 


me ae a er re = re EEC ae eee ee 


Ae eee ee ES lS TS = ST a ST on os 2c mw 


cd 


.SMDIAe MAC 


cee 
+ & 
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re 2633 016754 004537 015564 JSR R5s RANDOM sGET NEW NUMBER 
o- 2634 016160 013702 0u1252 MOV RAMBLER sRe sENTER INTO R2 
- 2635 016164 000766 BR RANS sCHECK AGAIN 
; 2636 016766 010210 ~~ ————_—____ RANT® MOV R2sCROD —SLOAD INTO COMMAND BLOCK °° ©  ” © ©. 
sey 2637 016170 01017162 MOV RisR2 sRELGAD RANDOM NUMBER 
ca 2638 016172 O42702 170177 RAN2? BIC BHDMSKsR2 sEXTRACT SECTOR FIELD 
ee ——2639 016176 0202377001042 "FMP R2sMAXHD 3T00 BIG? 
QoQ 2640 016202 0u3405 BLE RAN3 sCONTINUE IF NO 
G 2641 016204 004537: 015564 > JSR R5 sRANDOM sGET NEW NUMBER 
eH "2642 016210 013702 081252 MOV RAMBLERSR2 3LOAD INTO R27 
@. 2643 016214 000766 BR RAN2 sCHECK AGAIN 
o] 2644 616216 0:0210 RAN3: BIS R2»9CkO) 3AND LOAD INTO COMMAND BLOCK 
rae 2645 016220 610102 —-——— “MOV RisR2 ~~ SRELGAD RANDOM. NUMBER 
Qo" 2646 016222 Oa2702 176000 RANS8 BIC RCYLMSKsR2 SEXTRACT CYLINDER FIALO 
a 2647 016226 020237 001044 CMP R2sMAXCYL 3T00 BIG? 
t+ 2648 016232 °° 003405 ~~ OO BLE RANG 7 SCONTINUE IF NO <<" 
a. 2649 016234 004537 U15564 JSR RSsRANDOM 3GET NEW NUMBER 
oe 26$0 016240 613702 001252 MOV RAMBLER sR2 sLOAD INTO R2 
(1 ene pe ay prame ry eens ————" BR «sRANB OO SIRY AGAIN OCS 
O07 2652 016246 010260 000006 RANS: MOV R2»6C(RO) 3LOAD INTO COMMAND BLOCK 
a 2653 0162S< 010102 MOV RisR2 sRELOAD RANOOM NUMBER 
oe “2656 016256053702" 001270 -—— IS “MAXTFRSR2 3MAKE SMALL ENOUGH WORD COUNT" ©) 
@= 2655 016260 010200 000004 MOV R2s4¢(RO) sLCAD INTO COMMAND BLOCK 
: 20£6 016264 010102 MOV R1isR2 sRESTORE RANDOM NUMBER 
ft —~ 2657 016266 005737 —-001106 TST MORIVE ~~ 3 TESTING MULTIPLE DRIVES? — ©. 
on 2658 016272 061414 BEQ RAN10 sEXIT IF NO 
oe 2659 016274 OQO4270e€ 147777 RANG? BIC HUNIMSKsR2 sEXTRACT UNITS 
oe 2660 016300 020257--Uu01214 CMP" RzsSTPDSK- 3 SEE’ IF GVER7 7 7 
2661 016304 003465 BLE RAN7 sCONTINUE IF NO 
2662 016306 004537 015564 JSR RS5sRANDOM sGET NEW NUMBER 
2663 016312 -0137U2-—-001252- “MS . 
2664 016316 000766 BR RAN6 
2665 016320 010237 001234 RAN73 MOV R2»CURDSK sFORCE RANDOM DISK ADORESS 
—~ 2666 016324 > 004537 015510" KANTO JSR ——— RSsREST™ sRESTORE REGISTERS  — 
2667 016334 000205 RTS R5 360 BACK 
2668 3 
2669 °° eee aes eee eee aera oe pe grr oe eee ete Oo Pits, 
2670 3 CURRENT DISK UNIT SUBROUTINE 
: 2671 3 C+ Ce CE CES CHES ECH EE ECEH ECE EE ES CEC CE 
S2OTe oe eee eee yo" THIS ROUTINE SETS UP THE ~ 
2673 3 CURRENT DISK UNIT ID. FOR USE IN THE 
2674 3 CONTROLLER DUSH REGISTER 
wp IG om a a > in ~— 1 eee Loon nn = = 
2676 3 
2677 3 : 
= 2673" -016332—013702—001234—————_DI SK T07—- MOV-—— CUR DSK 9 2-H CURRENT UNIT NUMBER 
2679 016336 9000302 SWAB R2 SMAKE VALIO DISK SELECTION BITS 
2680 016340 00630<2 ASL Re 
“2651 0163620063025 ee ‘R20 Sa a aad 
2682 016344 006302 ASL R2 
"s 2683 016346 006302 ASL R2 
2684 016350—000205- RTS R5—-> "J JIND RETURN TO CALLING PROUGRAN ©... 
2685 3 
2686 3 
268 (282 eae we (s a a a 
2688 3 OISK INITIALIZATION ROUTINE ' 
2689 3 OOOO FE EE EE EEE EEHEEEESEEEEEEEEEEECEEEOEO 


oo ee ae eee enn ee eens eee 


ae Sea oe Nema eee cen rt aeons emg eS a 0 bce en cet | aire 0 ir rem ener ees ee ee 
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© 
Sone 5 
691 : 
® ‘ 2692 
G 693 “QYESSZ—U1S 766 UOT 6 KN CUR DSK = CSP 3 SVE CURRENT ISK sss 
>> 2694 016356 004537 004066 JSR RS5eSEKTIM SSET UP LOOP FOR SEEK TIME OUT 
H 2695 016362 004537 004276 JSR R5sRQUEST 3 SELCT FORMATTER 
a 2696 036366 UO0SOO0S 0 EER RS FUSE RS FOR WORK a ————— 
@: 2697 016370 004537 016332 OKI: JSR R5,DISKID SFORMAT OISK SLECT BITS 
re | 2698 016374 010277 162402 MOV R2saDUSH sSELECTY DISK 
7 | xe “01640077 000260 0 GUAT FOR DISK READY 
016402 000240 NOP : 
016404 000240 NOP 
016406 052777 QU0022 162366  ———*+BIS BFLTCLR, ssDCSR—F LOAD FAULT CLEAR COMMAND = + &~&~=~—S—CCTCOrt~—“S 
016414 005277 162360 INC @O0CSR sSET GO BIT 
016420 000240 NOP 5 
0164227 G12703 UCG00020 ~~~ ——— OV H20sR3S ~~ —”—~—S—CS Ss SEE UP OCWATY COOP 
016426 105777 162346 DKI3: TSTB aDCSR SWAIT FOR DONE 
016432 100402 BH! OKI4 SCONTINUE IF DONE 
(016434647 00530500 PEC.)©)FC«mRGDt—<“i‘s™O™s™C™C~'BF MEE REMENNTT PROTECT LOOP 
016436 061373 BNE OKI3 SCONTINUVE IF REASONABLE TIME 
016440 042777 000136 162332 ODOKIée BIC SFUNCsaDCSR SLOSE FUCNTION BITS 
(016446 052777 OQO00024 T62326 — *BIS GORIZCMDsaDCSK sENTER RECALIBRATE COMMAND 
016454 GO0S277 162320 INC aDCSR sSET GO 
016460 004537 022164 JSR RSsWAIT1 SWAIT DONE 
, 016464 052777 QO0077 T62306 BIS BNOPCMDsaDCSR SISSUE NOP FOR SEEK DONE 
016472 O20227 030000 CMP Ré sHUNIFLD SALL DONE WITH DISKS? 
G16476 001403 BEO DKI2 SCONTINUE IF NO 
“016500. 0052377 001234 ———————_ JNO CuURDSK sLOQK AT ANOTHER DISK 
016504 000731 BR DKI1 3AND OO ANOTHER DISK 
b16£06 Oa2777 O00136 162264 ODKI23 BIC QFUNC saDCSR SLOOSE FUNCTION BITS 
“016534 012777 © 0000411622560 NOV BS YSCLRIBITSSSDECSRICLEAR ERRORSCORIVE NOT READY) 
016522 012637 Q01234 MGV CSP)+sCURDSK SRESTORE CURRENT DISK FLAG 
(016526 000205, RTS R5 SAND RETURN TO CALLING PROGRAM 
Sane a ig ee Mee easels em ati Ga 66 eee eee 
3 
3 
p= 2 FA a aR SS a aaa aC 
@ % 2727 3° oO 
2728 3 eds 
a an ace rece eee 
@> 2/730 . 3 HOSS SCE OS EF OS EE EE EE EE EEOEEEOCEE 
b 2731 5 
nar 2732 
@u 2733 3 THIS TEST VERIFIES THAT INIT CLEARS ALL THE 
(42 2734 3 DISK CONTROLLER REGISTERS 
ge nn eg Oo Ga wane eg) ee at bee re ee Ne ge Scarce he ete a 
2736 016530 004537 004276 TNO? JSR R5 esROQUEST SREQUEST FORMATTER 
2737 016534 000005 RESET SINITIALIZE ALL HARDWARE 
——— 2738 016536 012702 000200 wOov HFM TROY sRE SESTABLISH REFERENCE fae 
2739 016542 U04537 004276 JSR R5esRQUEST sGET FORMATTER AGAIN 
5s 2740 016546 O0£004 CLR R4& SINITIALIZE SUBTEST NUMBER 
[49j 2741 0165 50°~-017703—1 62228 hh Vac Sr sR 33 WAS “CONTROL AND STATUS INTTALIZED? 
@: 2742 016554 043703 001102 BIC MCPUSsR3 3LOOSE REQUEST BIT IF SET 
2743 016560 042703 000100 , &IC RINTONSRS SLOOSE INTERRUPT REQUEST BIT 
[3746 016564 0202030000 CMP R2sR3°-° ~~ ——————— SC OMPARE THE DCSR IS IT RIGHT 
2745 016566 001411 — Beo TNOA : SIF RIGHT CONTINUE 
= 2746 016570 — 005777 162216 TST aDSTAT STEST FORD ORIVE READY 


are ene ee 3 eae: ei a eee 
a ce ee - at ee oon eee ae RE A 


Ree cman me em ar a PO SE PEM DAA AEA A FP SA AE CN DS SNES a weeth nSANREI 


Sr DIAeMAC 
a a 


Kee ek 


; | 2747 
a 7 2748 
S. 2749 
ae et 
+ es 2751 
ial - 2752 
3 2753 
id 
@- 2754 
i" 2755 
HL _______3786 
Ou 2757 
a 2758 
ae -2759 
a 2760 
a e161) 
ioe ee 
i 2763 
ta 2764 
2765 
= 2766 
a 27067 
a 2768 
a 2769 
a 2770 
ecm” 24 
Qx 2772 
7 2773 
ao — 2776 
O00 2775 
el 2776 
a 2777 
en 2778 
eat 2779 
Pt 278 
: a | 2781 
Oe 2782 
[2 —__ 2783 
I 2784 
- 2785 


°016606 0202037 


i eae 
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016574 100454 BMI TNOERR 
016576 012702 000200 MOV BFMTRDYsR2 
016602 052702 100000 BIS NBIT15sR2 


016610 001046 BNE TNOERR 
016612 0Uu5204 TNOA? INC. R& 
016614—017703-162164-—_— nov 
016620 005002 CLR R2 
016622 020203 © CMP R2sR3 

7016626-001040 NE = TROERR 
016626 005204 INC Rd 
016630 017703 162152 HOV @OWCNT sR3 
016634 Uc0203 ee Ce Re RS 
016636 001033 | BNE TNOERR 
016640 au5204 INC R4 
016642017703 —162%42-—___—______—_ mov DC YL R3 
016646 O0c02U3 CMP R2sR3 
016650 001026 BNE TNOERR 
D16652 005 20g ee NG 
016654 017703 162132 MOV SDSTATSR3 
016660 042703 1u0000 BIC NBIT159R3 
016664 042703—020000-——_-_—8 Ic NBIT139R3 
016670 o0f002 | CLR Rz 
016672 020203 CMP R29R3 
0166760010149 BNE NOERR 
016676 005204 TNOB: = INC R4 
016700 U17703 162110 MOV SDERRsR3 

2016706 3005000" = Le Reno 
016706 O202u3 CMP R25R3 
016710 0401006 BNE TNOERR 
616712 005 206 NOC ING a 
016714 017703 162062 MOV aDUSHsR3 
016720 00500¢ CLR R2 
0167022: * 02020308 ee CNP RoR 
016724 001402 BEQ TNOOUT 
016726 005237 001322 TNOERR: INC ERRFLG 


016732-- 004537:'—003342-—————_TnO 0 u Tt SR- 
3 
3 


CT i RC LS RE SSN Ae ES ARR EERE Sy NOY © 


CMP R2aR3 SCPPPARE AGAIN — 


“SRESET? ~oO 


ee eR HY MN ee ER “OT ERROR CAEN TORS Ne we ee Se Oe har er em 


SEXIT WITH ERROR IF DRIVE READY 
sSET UP NEW REFERENCE WORD 
3ADD ERROR SUMMARY 


SEXIT WITH ERROR IF REGISRES NOT EQUAL 
SSUBTEST NUMBER=1 


-@DCARSRS SWAS CORE ADDRESS INITIALIZED? . 


3SET UP REFERENCE WORD 
SINTIALIZED? 

SEXIT WITH ERROR IF NOT 
SSUBTEST NOQe =2 

SWAS WORD COUNT INITIASIZED? 
SCOMPARE Fea 
sEXIT WITH ERROR IF NOT 

SSUBTEST NOe=3 

SWAS CYLINDER ADDRESS INITIALIZED? OO 
SCOMPARE 

SEXIT WITH ERROR IF NOT 

SSUBTEST NOe=400077 7 

sFETCH DISK REGISTER 

SLOSE DRIVE READY IF PRESENT 

SANO KRITE PROTECT JTF PRESENT 

sSET UP REFERENCE WORD 

31S THE DATA RIGHT? 

ZSEXIT IF NOT THE SAME 

SSUBTEST NUMBER=SC(DISK STATUS OK) 

S3WAS DISK ERROR INITIALIZED? 


SSET UP REFERENCE = 977 


SRESET? 

sEXIT IF NO 

SSUBTEST NUMBER=6 ~ 7 
SWAS UNTI*SHEAD SECTOR INITe? 
3SET UP REFERENCE WORD 
sEXIT IF YES 

sSET ERROR FLAG 


“Ra TSTCTO G0 TO NE a 


0 ent oF ee 


oe eae Ee. OT NED eee eee SECA Eee cone 


t 
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5 Fas : 

3 MuuunenEEM SECTION 9 MMMM ERRER ae 

3 8 

; . tis 
5 OPERATING INSTRUCTIONS 

; 

3 

3 

3 


Se meenanmtartone-ne-tencmnbaenapeeneciinasnaanrapnesn panvenmtamene=aapeteesesnnm=n enna nae aT 


PETITES TIES TrTrryTIrrryirrriririririirirriiiriitiviiiliti 
3 06 OE 00 OC 26 2 DE 0 OE 0 OF OG OE HE TE 26 OE OE OE OC DE DE OE 9G DE OE OE 20 OE 38 SE 28 OE OE OE OE 26 25 9E 2G OG 5G SE OE OE OE 2 BE 0 OE DE 2G 2 OE OE OE OE OE OE OE 2 


3 : . - ¢ 
i— 
5 NOTE: THIS DIAGNOSTIC MUST BE RUN ON A 
5 FORMATTED DISK PACK AND BILL DESTROY 
: 5 FC ORTH ON THE PACK O 
, : IF If IS DESIRED TO FORMAT A PACK 
USE THE FORMATTING PROGRAM INCLUDED IN THE 
al THE DTA HOS TEC TESTS. 87 “AND 50) 
9:7 20 3 , 
a 21 <* 5 : 
22 3 PELE EEE EEE eee ree eer eres rrer yee rrr yy yy) yy 
ey 23 , PREZSETEZ ESE SITES ES ERTS STE SEES EST TS ETT ESET TSE SEES TT ESTE eT ee Ss 
Ua; 24 . 3 | - 
er per nr ge ee Sg a ee ge ee ee eee Piety ee oe 
44 26 3 
"ej? 
25 8 3 
ie 29 5 
ge 30 j 
cal ae eon 8 
B's! 32 3 ; 
[aol 33 | 5 te SET PROGRAM COUNTER (PC) TO ®START® 
Sb : jy TODRESS 
a. 35 7 7 3 
et 36 000000 003000 ewORD START 
oe ne ee j : ; 
gy 5 38 3 2e ENTER STARTING TEST NUMBER IN THE MOST SIGNIFICANT : 
i 39 ee 3 BYTE OF THE CONSOLE SWITCH REGISTERe 
be ; ~h 0 5 bey te ee ee et ee ere gee ge ee Gt emis a re es 
9 44 ; 3e ENTER DESIRED END TEST NUMBER IN THE LEAST 
Gol 42 Sos 5 SIGNIFICANT BYTE OF THE CONSOLE SWITCH REGISTERe 
ba 43— — j THE FIRST TEST NUMBER IS ZERO] —SSCS™S ; 
Qo: (46 , — Se a s 
vr 45 3 4e SET THE MOST SIGNIFICANT BIT (BIT 15) OF SWITCH : ee 
ao a § a rc TERI THE TESTS ARE TO BE REPEATED. LEAVE 
Qo. 47 : ee ee = 5 - RESET IF THE TESTS ARE TO BE EXECUTED ONLY ONCEe oy OS 
[45] AB er ee ~ 3 | Ca 
a 3 Se DEPRESS "START®” SUITCH ON COMPUTER CONSOLEs THE 
me COMPUTER WILL START AND THEN HALT. . : 
3 Bo ENTER “STARTING "DISK" DRIVE” NUMBER“INTOTHE-HOST 


THE LEAST SIGNIFICANT BYTE OF CONSOLE SWITCH REGISTERZ 
NOTE THAT THE MAXIMUM DRIVE NUMBER=2(0 THRU 3) 


a eee neg oo ee NN a ee me 


© 0 


My SMDIAeMAC 
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rs 18 016736 010046 
hi 19°016740 010145 


012700 000100 


010021 FILP? MGV ROs(R1)+ 


005002" 


000377 


001374 ~~~ 


012703 000252 MOV 


000125 


oo0c0e2 


°012700 “000020 
012702 002652 


012700 900020 
012702 OQuU26i2 


Q™ 20 016742 010246 
ie 21 016744 010346 
ee 016746 010546 
23 016750 

det 26 016754 010005 
oo ee eT ee 

Q0 26 016760 005300 
ot (27 016762 001375 
ea “——28 01676477 

@. 29 016766 412703 
ai 30 016772 010500 
| ae ara. 

Qn 32 016776 110321 
a 33 017000 0053u0 
Ce ts ok OT OO2 

3° $5 017004 0105U0 
a 36 017006 12702 
ao ee O10 te 

@ > 38 017016 110221 
st 39017020 110321 
bd 017022 ~ 605300 

e™ 41017024 001374 
. 42 017026 012705 
3017032 
> 4&4 017036 
fa 45 017042 012221 
7 ar 46 017044 0053u0 

Qu 47 017046 041375 
ia 48 017050 
Lg re hn OO 5k. 

@. .50 017060 012221 
ney 51017062 005300 
a ee OR Oek OO sTS: 

@ | 53 017066 05305 

tall 54 017070 001360 
ae +5 0170727 0126057 

Qu £6 017074 6126u3 
a 57 017076 012602 

eo. 
ees Bree 


ne te ee 


FORMAT? 


“MOV RS 9-CSP)> 


410221 7~ F2LPt MOVB R2s{( R194 


3 

3 | 

3 FORMAT ROUTINE 9/29475 
3 

3 


THIS SUBROUTINE FORMATS THE DATA FOR THE 
: OUTPUT BUFFER USED IN ALL DISK WRITE 


: OPERATIONSe THE MESSAGE FORMATTED CONSISTS OF 


64 WORDS OF AN DECREASING COUNTs 
3 64 WORDS OF ALTERNATING 1 AND O CHARACTERSs 


Oo 3 64 WORDS OF ALTERNATING CHECKERBOARD AND 


3 REVERSE CHECKERSOARD CHARACTERS» AND 64 WORDS OF ALTERNATING 


Poh FOENG JONES AND OI NG. CERO MORO S oa 


3 


3 AT ENTRY R171 POINTS TO THE BUFFER ORIGIN THAT IS TO BE FORMATTEDe 
3 


3 

3 

MOV ROs-C(SP)  4sSAVE REGISTERS 
Ria-CSP) 0 pO sarees 
MOV R2s-(SP) 

MOV R35-C(SP)_ 2 

SGET CHARACTER COUNT 
SSAVE IN R5 ALSO : 
“SFORMAT DATA bORD 8g te 


MOV R64e5R0 
MGV ROSRS 


DEC RO SDECREMENT CHARACTER COUNT sCHANGE DATA 
BNE FILP SREPEAT IF NOT DONE 
CLR R200 0° SESTABLISH D CHARACTER ~ 


MOV 283773R3 
MGV kSsRO 


SESTABLISH ALL 1'S CHARACTER 
SREINITIALIZE CHARACTER COUNT. 
SINITIALIZE O CHARACTER) 


MOVB R35(R1)4 BINITIALIZE 1°S CHARACTER 


DEC RO sDECREMENT LOOP COUNT 
“BNE FeLP ~~ s$REPEaT IF NOST DONE =” 
MCV R55sRO 36ET NEW CHARACTER LOOP COUNT 


F3LPs 


MOV (CSP) +sR2 3 


‘OEC  RO- 


~ MOV “RSTORGsR2 


‘MOV CSP)49R5~ SRESTORE REGISTERS ~ 


MOV B125s5R2 SESTABLISH CHECKERBOARD REFERENCE 
“H2522R3 SESTABLISH REVERSE LOOP COUNT 

MOVB R2sC(R1)+ SINITIALIZE CHECKERBOARD CHARACTER 

MOVB R3s(R1)+4 SINITIALIZE REVERSE CHECKERBOARD CHARACTER 


DEC RO 7” © sDFCKEMENT LOOP COUNT | 


BNE Ff3LP sREPEAT IF NOT DONE 
MOV He2sR5 SESTABLISH OUTER LOOP COUNT 
“MOV © N160e2RO0 sESTABLISH INNER LOOP COUNT © 


MOV GSOORG»R2 SPGINT R2 TO THE ORIGIN OF SLIDING ZERO 
MOV CR2)+5CR1D+S INITIALIZE BUFFER LOCATION : 
oo" sDECREMENT LOUP COUNTCINNER) _ 
Z3REPEAT IF NOT DONE 
SREESTABLISH INNER LOOP COUNT 
sPOINT R2 TO GRIGIN OF SLIDING Tf TABLE 
MOV (CR2)4+5CRTI*SINITIALIZE LOCATION WITH SLIDING 1 CONSTANT 


BNE F4&LP. 
MGV &8160sR0 


DEC RO sDECREMENT LOOP COUNT 

BNE FSLP SREPEAT IF NOT DONE = 2 
DEC k5 sSDECREMENT OUTER LOOP COUNT 
BNE FOLP SREPEAT IF NOT DONE 


MOV (SP)+sR3 3 


. 
i . f 4 
1 : 
. x Y 
. 2 


~rermarememen nave 0 orn 
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a 58 017100 012601 MOV (SP)+#sR1 3 
g- 59 017102 012600 MOV (SP)+sRO 3 a 
cay 60 017104 Qu0205 RTS RS SRETURN TO TEST PROGRAMe : 
(SS ee See Se SSS Se 
a ee 62 7 s. 9129775 | 
63 3 
Ce a a en ee ee 
e@ | 65 | 3 DATA COMPARE SUBROUTINE 
S 06 7 5 
ee ry a ee 
i 68 3 THIS SUBROUTINE COMPARES DATA OBTAINED FROM THE 
ee 69 s DISK DURING ANY DISK READ OPERATION IN THE. INPUT 
an 70 ego S°DATA BUFFER WITH THE REFERENCE DATA ACTUALLY WRITEN 
on id 3 ONTO THE DISK AND CONTAINED IN THE OUTPUT DATA BUFFERe 
| é 3. 
‘apo oy aos . t Segre ag sae en a SON DN EE ET ee 
eo. 74 3 
me 75 3 AT ENTRY RO CONTAINS THE NUMBER OF WORDS THAT 
cana A BARE TO BE COMPARED.” ~~ 7 See pe eee ee 
ae 77 3 
o~ 78 3 ; 
> ana 79 3—~~TFE AN ERROR OCCURS 
@:\. 80 5 
Pa 31 3 de THE ERROR FLAG IS SET AND CONTROL | 
a 377" "TS “TRANSFERFED BACK TO THE CALLING PROGRANe 
nes &3 5 
2 84 5 2e THE CMPCNY COUNT LOCATION CONTAIN THE 
oe eee r “NUMBER OF THE COMPARISON AT WHIOCR-THE-ERROR-WES———__ 
a 86 3 DETECTEDe 
orl a7 3 
aaa. RA RRA aaa aaa ara 
Pet 89 5 : 
= 90 3 
a aaa a a aaa a aS a a a ae 
Q.... 92 017106 010046 DATCMPS MOV ROs-C(SP) sSAVE REGISTERS 
ae 93 017110 010146 | | MOV RIs-(SP) 5 
7 96°0179412-—0104 46 ssFhfhsfhfhffhhhfhf OV R= SPI Ree ere re ee ee eae 
@.. 95 017116 G05037 001134 CLR CMPCNT- 3RESET COMPARISON WEORD COUNT 
aa 96 017120 013701 001234 MOV CUROSKsR1 sGET CURRENT DISK NUMBER 
1 eas 97 017124006309 ASE RARE VAD GRD EX 
rn 98 017126 016101 001200 MOV IBFTBLCR1)sR13GET INPUT BUFFER ORIGIN ADDRESS 
bal 017132 G12704 044312 MOV HODBUFSR4 3GET OUTPUT BUFFER ADDRESS | 
"7 017136- 012402 —~-—---—BTCHLP 3" MOV (R4)+9R2-— 5GET REFERENCE DATA WORD ——..— 
017140 012103 MOV CR1)+9R3  SSET ACTUAL DATA WORD 
017142 020203 : - CMP R25R3 sARE THEY EQuat? a 
017144 —001012°-—--— BNE DTCMER 9— 7 PEXIT ULIN“ERROR IF ROY ee 
017146 005237 001134 DCMPA: INC CMPCNT SINCREMENT COMPARISON COUNT 
017152 0u5300 DEC RO SDECREMENT WORD COUNT 
01f154°> 009370 2 BNE DTCML PA" SREPEAT LF NOU DONG aa 
017156 405037 001332 CLR RTRYIN sRESET RETRY INDEX - 
017162 012604 DICMEX: MOV (SP)+sR4 =sRESTORE REGISTERS 
017364012601 See MOV? CSP) 45R 4 ee ee 
017166 012600 MOV (€SP)+sRO 3 
017170 000205 RTS R5 sRETURN 
-017172— U05737 001244 BTC WERT TST "~~ NONCON ~~" STONSOLE™ RO 
017176 001035 - - BNE ERSET sSET ERROR IF NO 
017200 005737 001104 TST TTYPUT STELETYPE HERE? — 
se ig, ag a ee eee a te a eee 
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@ 
115 017204 001032 BNE ERSET sSET ERROR IF YES 
8 116 017206 005737 177570 TST CSWR SINHIBIT DATA ERROR ON? 
: 117 017212 100027 BPL ERSET sSET ERROR FLAG IF NO 
. ; 118 017214 005237 001314 =~ "~~~" {NC ERRCNY | SINCREMENT ERRCNT IF YES 
i 119 017220 32737 GOo0001 177570 | BIT n1sCSWR 3ARE WE IN RETRY MODE? 
so 120 017226 001747 BEQ DCMPA sCHECK NEXT WORD IF NOT 
27°017230° 023727 001332 UU00Z0 CP CORT RYINS W160 SYS REENTRY INDEX LESS THAN 1660 
@: 122 017236 602012 BGE HDERR STHIS IS A "HARD ERROR® IF NO 
| 123 017240 013700 001332 MOV RTRYINsRO sGET ENTRY INDEX 
a 124° 017244 005360 001336 SEC ERRTABCROD——~COS CDEC REMENNT CURRENT RETRY INDEX COUNT 
Q°0 125 017250 005720 TST (RO) + sINCREMENT INDEX BY TWO 
a 126 017252 010037 001332 MOV ROs»sRTRYIN sSAVE UPDATED RETRY INDEX 
ae 27017256 005260" 0013367 INC ERRTABCROY — S SINCREMENT APPROPRIATE RETRY. INDEX 
i 128 017262 000737 BR DTCMEX 3G0 TRY READ OPERATION AGAIN 
RS 129 017264 005237 001316 HDERR: INC HERCNT SINCREMENT HARD ERROR CCUNT _ 
eo: 017270 060726 7 BR DOMPA $60 ON TO NEXT WORD 77 
Oo 131 017272 U05237 001322 ERSETs: INC ERRFLG sSET GENERAL ERROR FLAG 
132 017276 005237 U01320 INC DATERR ~ SSET DATA ERROR FLAG 
peters: 017302°> -G00720 BRO DT OM EX OS EXIT OO = 
: 134 7 3 
Oo. 135 3 
0 Pn a a ia a geen Re a ag to ae ae OT eget ag sere Segre ane a Be ae 
a 137 3 
e« 138 3 
promaaas ra: 1°) Pe a ee a ng Ie Ae ey ge ogee oe mere he 8, oe eee Me tse oer A Oy hee” A Wee TE Ne eg Ne ee ee ee 
@.5 | ase 3 DISK. OPERATION COMPLETE INTERRUPT SERVICE ROUTINE 
a 4 3 
Bo ae -- ; os eaten eee ee 
= 143 3 THIS ROUTINE IS ENTERED WHENEVER A DISK OPERATION 
[e 146 3 COMPLETE INTERRUPT IS GENERATED. THE ROUTINE SETS 
[>a FC AGS IN THE INTERRUPT TABLE TO REMEMBER THE OCURRENCE 
791 146 3 OF THE INTERRUPT AS WELL AS TO IDENTIFY THE DISK 
[nj 147 s DRIVE ASSOCIATED WITH THE DISK OPERATION 
,  &£«¥ = 3 THAT GENERATED THE INTERRUPT. | me oe Repro ee — 
aa rs 3 
(3a, 150 3 
=t————331 oa ehnameaate 
as 182 
153 017304 010246 DSKDN: nov R20-(SP): sSAVE R2 
a 54°-017306— 105777 _t6t8000/7/2070-0-0-7-0.-.-0._ TS T87 SOSTAT SIS THIS“ 4S EEK T NIERRUPT 2 ee 
oe) 15© 017312 100007 BPL DKDNEX sSET INTERRUPT FLAG IF NO 
a 1£6 017314 017702 161472 MOV QDSTATsR2 3GET CURRENT STATUS REGISTER 
crams 7°0173207 042702177774 BITC T7777 4sR2 EXTRACT DISK ORIVE IDENTIFICATION BITS 
@. 158 017324 006302 ASL R2 sMAKE DISK ORIVE NUMBER A VALID WORD INDEX 
[a 159 017326 010262 001122 MOV R2sINTTBLCR2)3SAVE IDENTe IN TABLE LOCATION 
ia 160 017332°~- 005237001150 OKDWEX® _ INC" INTFLG 3SET GENERAL INTERRUPT FLAG et 
pa 161 017336 012602 MOV (SP)+5R2 sRESTORE R2 
fe 162 017340 an00v¢ RTI sEXIT FROM INTERRUPT 
fey atte are eve emer erate Ory rege peg eee ry ap tga nna Or ea es pa Og ep TIE Pema EN ae gee ae 
@. ios | ; | 9/29/75 
[aa 165 5 wAIT SUBROUTINE 
TS aa 9c ae aa 
@ 107 5 
on 168 3 THIS ROUTINE WAITS A MAXIMUM OF APPROX. 
Pp TOON TEE TSECONDS OR UNTIL AN INTERRUPT OCCURS © 
Qo 170 3 WHICHEVER COMES FIRSTeCONTROL IS THEN TRANS- 
vi 171 3 FERRED TO THE CALLING PROGRAMe 
[ on RG ee ate ta gpreas yee Wipes Bran ae at pe SN eS de Ooh eae Wk Sei OR BN naar hy Geaeee eae te Pore y ON age Bay eR yg g Sw ga og Sea a ee gene ae gt aa 
a 
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- 172 ’ 
a. 173 , 
can 174 ; 
a. \es| | 176 017342 010046 WAITS MOV RDs-(SP)  sSAVE RO AND R1 7 
nT 177 017344 010146 HOV R1s-(SP) 3 
3278-017 346--013700—g0rs10 nay “rear sxc S900 TERWEE EOF 
en 179 017352 012701 177777 WIPLAt HOV ~~ BTIMESR1 sESTABLISH WAIT 
i 180 017356 005737 001150 UIPL: TST INTFLG SHAS INTERRUPT OCCURRED YET? 
: 017362 — 001006——_-____———— pnE—-‘WT EX IT-— Ext T1F-YES 
017364 0053u1 DEC AT SOECREMENT LOOP COUNT 
017366 001373 BNE WTPL SRPEAT IF NOT DONE 
-017370— 005300-———_-_-—_ pec 80 ~~ FDECREMENT OUTER WATT-LOOR——— 
017372 001367 BNE WIPLA SLOOP AGAIN IF NO INTERRUPT 
01737&4 012601 MTEXITS MOV (SP)#sR1  sRESTORE R1 AND RO 
017376 — 012606 -—————-— mov —¢ SP. 9 9 On 
017400 005046 CLR ~(SP)  $LOWER CPU HERE 
189 017402 12766 017410 MOV BWTPL1s-(SP) 5 
no 01746U6— 000002 —————————— RTI ng 
191 017410 000205 | WIPL12 RTS RS SRETURN NOW 
192 ; LOREAD PAL 
——4 9 3 stats ellis Mag nebeiese wt tne S45, & Lessee 2 0 enna eesenemaenrstsuine terpenes nas niSnSapDs eens riveree = | os re nee ee are: a emery ere SORE nS Sie EERE SSN ee 
194 ; 
195 ; REGISTER LOAD AND READ TESTS 


oS Ne ee ee se es bas CER 
ex 197 3 THIS ROUTINE TESTS THE CAPABILITY OF THE 
198 3 SELECTED FORMATTER REGISTERS TO BE LOAD- 
oe G9 ED AND HIN TERR OG ATED WITH ANY DATA EACH REGISTER 


<00 ; . § TS CHECKED WITH FOUR CONSTANTS 100 TIMESs 
cU1 | . 3 

-2U2 a aa ei em: | Cncrwwin «St ames, Cosi he ist eee oa Nee sa Va ap Sia” Saco ten ign ea < aan sino ‘nieve a eee aeieteanmennemne >t 
203 3 AT ENTRY» THE REGISTER INDEX IS IN ROo 
204 8 IF AN ERROR IS OETECTEOsTHE TEST EXITS 10 


I ———EPROGRAM CONTROL WITH THE ERROR FLAG SET WN 
206 5 


207 8 

208- 047642—005008———————_t.4}- ——CLLR— R&S INITIAL IZE- SUB ESN BE Ro 
209 017414 0046537 004276 JSR RS sRQUEST SREQUEST 211 

210 017420 Oat000 CLR RO SINITIALIZE REGISTER INDEX 

211 017422—0045 32?—017530°-——J SR RSs LORD -— 3 JUMP—TO" LOAD AND READ-ROUTINE—sssesssessesseseeeee 
212 017426 005737 001322 TST ERRFLG sERRGR OCCUR? 

213 017432 001034 BNE TNIERR sEXIT IF ERROR 

“214- 017434 —065204——-———————_t nas —1NC— “RG ~-— 5 SUBTEST” NUMBER=1~ CDCSRI 

215 017436 022010 CMP (ROD*oCROD SSELECT NEXT REGISTER 

216 017440 004557 017530 JSR RSsLORD sJUMP TO LOAD AND READ ROUTINE : 

217 017444 005737 —-001322-———_—_-—_ TST ~ ERRFLE~ “BANY ERRORS? 0 

218 017450 001025 BNE TNIERR sEXIT IF ERROR 

219 017452 005204 TNIB8 INC R& SSUBTEST NUMBER=2 CDCAR) 

220 017454—-022010-——-——_______ CmP— (RO 0 + s (ROD BSELECT NEXT REGISTER 

221 017456 G04557 017530 JSR RSesL DRDO s3JMP YO LOAD AND READ ROUTINE 


222 017462 005737 001322 TST ERRFLEG SANY ERRORS? 
223° 017466 —001016 —_—_—__——— BNE TIN TERR SEXIT IF ERROR 
e= 224 017470 005204 TNIC 3 INC R& SSUBTEST NUMBER=3 CNDUWCNT) 
i 225 017472 U22010 CMP (ROD+sCROD SSELECT NEXT REGISTER 
jsp 22 017474 ~-006537—-017530 Js — R59 L ORD SJUMP TO LOAD AND READ ROUTINE 


227 017500 005737 001322 TST ERRFLG SANY ERRORS? 
228° 017506 — _ 001007 BNE _TNTERR SEXIT ‘TF ERROR 


tne wee eee one ee 
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229 017506 005204 TN1Ds INC Rb SSUBTEST NUMBER=4 CDCYL) 
@ 230 017510 022010 CMP (RO)+sC(RO) sSELECT NEXT REGISTER 
: 231 017512 004537 017530 JSR  RSsLORD 3JUMP TO LOAD AND READ ROUTINE 


Ne 2 


32°017516 005737 U0T322 TST ERRFLG BANY ERRORS? 


e 33017522 Ou100uU BNE TN1ERR sEXIT IF ERROR 
234 017524 004537 003342 TNIERR? JSR RSsTSTCTL SEXIT TO PRCGRAM CONTROL WITH ERROR 
F laa aa ae CS FLAG SET IF A JUMP TO THIS INSTRUCTION °° ° ° &»©&» ©... 
Ce 236 sWAS FROM LOAD AND READ "ROUTINES 
: 237 sOTHERWISE sALL THE REGISTERS ARE CKECKED 
e IG Oe eg ee eer a = 3AND THE NEXT TEST CAN BE RUN 
@ : 239 
ry 240 
241 See ese COAD AND READ ROUTINE = 2 OO 
@: 242 | 3 
ep 243 3 a ee sree ieee tek eee 
Ee 244017530 010146 ERD MOV RTS=CSP) SSAVE REGISTERSSRTSRSSAND RS 
Q° 245 017532 010446 MOV R&s-C(SP) F 
[35] 246 017534 010546 MOV RS5s-C(SP) 3 
mp ”~*~”C 0175367012706 UUO0UR HA eRG se STABLE ISH CONSTANT CooP COUNT 
@™ 248 017542 012701 402712 | MOV BCNSTNTsR1 sPOINT R170 THE CONSTANT TABLE 
rl 249 017546 010005 MOV ROSRS 3PUT THE REGISTER INDEX INTO RS 
ria 250 017550 063765001000 ADD DCSR'S R53 COMPUTE REGISTER 1/70 ADDRESS 
a 251 017554 12102 LRLP1: MOV (CR1)+9R2 $6ET REFERENCE CONSTANT 
252 017556 046062 002552 BIC REGMSKCRO)»R23MASK OUT UNWANTED BITS —— 
es 253 0175627 0087007 “TST " ROS TEST RO FOR REGISTER OCSR 
o- 254 017564 001006 BNE LRLP3 sCONTINUE IF NOT OCSR 
Ge 2£5 017566 0537U2 001102 BIS MCPUsR2 sENTER MULTPI 
= “— 256 °017572~ 042702 000100 BIC BRINTON SR2sAND INTERRUPT ENABLE 
= 257 017576 052702 0u0200 BIS HFMTRDY»R23MASK IN FORMATTER READY 
ee 258 017602 012746 000144 LRLP3: MOV N1000e2-CSP)sLOOP COUNT | 
a 259 017606 ~010215°> ~~~ = ~~~ [TREP2t MOV = R2saR5  3LOAD REGISTER WITH CONSTANT 
a 260 017610 011503 — MOV BRSsR3 sREAD REGISTER BACK 
3 261 017612 G202u3 LRLP4s CMP R2sR3  sIS THE DATA RIGHT? 
co 262 0176146 ~ 001014 — 7 BNET LRERR =o SNOZEXIT TO ERROR ROUTINE | 
a 263 017616 U05316 DEC asp sOECREMENT REPEAT LOOP COUNT 
lal 264 017620 061372 BNE LRLP2 sREPEAT IF NOT DONE WITH LOOPS | i 
a 265 017622 — 005306 DEC RE ~"s;DECKEMENT CONSTANT LOOP COUNT 0)... 
et 266 017624 001403 BEO LREX sEXIT IF DCNE 
ce 267 017626 02606 CMP (SP)+5SP sFIX UP STACK 
ae 268 017630000137 0T7554 JHPoOLRLPA = REPEAT TEST WITA NEXT CONSTANT 
@ x 269 017634 022600 LREX2 CMP (CSP)+sSP3FIX UP THE STACK POINTER 
a 270 017636 012605 MOV (SP)+sR5  sRESTORE REGISTERSSRSeR4 AND R1 
vrs "271 017640 012604 “MOV CUSP)+sRQ fT 
en 272 017642 U12601 MOV (SP)+sR1 8 
2) 273 017644 v002uU5 KTS RS SRETURN TO TEST NUMBER ONE ; a 
re" 27 46 017646 CUS237  OUT322- _—_—___ LRERRi INC ERRFLG ~~~ "3SET ERRGR FLAG” 
a 275 017652 000770 | BR  LREX SEXIT TO TN1 WITH ERROR FLAG SET 
a. 2 276 5 _ 
ne ETT SLIDING ONES AND ZEROES TESTS 0 
@ «7 278 3 
on 279 s IN THE FOLLOWING TESTS ALL THE CONTROLLER 


ome ee mn eee = een ee 


ry “280 - , ~ $ REGISTERS ARE tOADED AND READ BACK WITH 15 


: 281 3 PATTERNS OF BOTH SINGLE BIT ON AND SINGLE 
= 262 3 BIT OFF DATA. WORDS 
ee ge ri Ped Fee ergs ee Se ala aa 

@. 264 017654 OUS004 TN23 CLR RG sINITIALIZE SUBTEST NUMBER | | 
re 285 017656 OUl537 006276 JSR R5 sRQUEST sREQUEST 211 | | : 

Ped 


SMDIAeMAC MACRO VO6-03 21-APR-78 00:02 PAGE 6-5 


= 286 017662 012700 000000 MOV #805R0 SINITIALIZE REGISTER INDEX NUMBER 
yy - 287 017666 012701 002612 MOV &STORGeR1 sLOAD ADORESS OF SLIDING ONE TABLE 
eT 288 017672 004537 O20144 TN2A8 JSR  RSsSLIDE sJUMP TO SLIDE ROUTINE 
G0 289° 097676 O0S737 001322 — TST ERRFLG_BANY ERRORS? CCONTROL AND STATUS) OO 
’ 290 0177U2 001035 BNE IN2ERR sEXIT IF ERROR 
te 291 0177U4 O052u4 INC R& sSUBTEST NUMBER =1 
a -292 017706 012010~>> ©) OV €RO) +5 TROD SELECT NEXT REGISTER 
ae 293 017710 004537 020144 TN2B8 JSR RSsSLIDE 3s JUMP TO SLIDE 
i 294 017714 005737 001322 — : TST  ERRFLG ~  5ANY ERRORS? CUNIT HEAD AND SECTOR ) 
es 295° 017720 001026 eee NE INZERR<""SEXIT IF ERROR 
4 246 017722 005204 INC R4 SSUBTEST NUMBER=2 CCORE ADDRe REG) 
= 2¥7 017724 012010 MOV (RO)*#,(RO)SSELECT NEXT REGISTER 
ao 298 017726 “004557 ~ 020144 "TINCT JSR RS eSLIQE FMP NOSE ee ee 
a 299 017732 - 005737 001322 TST  ERRFLG BANY ERRORS? 
a 300 017736 001017 BNE TNZERR sEXIT IF ERRGRS 
nner 394 017740- 005204 ——- TINO REO SUBTEST NUMBER? -CvORD-TOUNT-“REG SIs 
ou 302 017742 012010 MOV (ROD+s(RO)SSELECT NEXT REGISTER 
he 303 017744 004537 020144 TN2Ds JSR RSsSLIDE sJUMP TO SLIDE ROUTINE 
304 017750- 005737 ~001322 "TST ERRFLG ~~~ 3ANY ERRORS) => 7 
@™ 305 017754 001010 | BNE INZERR sEXIT IF ERROR 
i 306 017756 005204 INC R64 SSUBTEST NUMBER =& (CYLINDER ADDRESS REG) | 
aaa 307 017760 - 012010~ —: ~~~ MOV — (RO) +9 CROD BSELECT NEXT REGISTER 
- 308 017762 064537 020144 TN2ZEs JSR RSsSLIDE 3sJUMP TOSLIDE ROUTINE 
a 309 017766 005737 001322 TST ERRFLG ZANY ERRORS? 
Bere Oo Oli ere. CUNO OS eo See BNE ANZERR OPENID LE ERROR en 
ex 311 017774 000402 BR TN2OUT 3EXIT TO NEXT TEST | | 
a : 312 017776 UG5237 001322 TNZERR? INC ERRFLG sSET ERROR FLAG 
roo 343 020002 ~ 004537 — 003342 ——TN2.0UTT JSR” ORS TSTCTL OO fe Wie Sg 
ae 314 | : 
> 315 3 SLIDING ZERO TEST 
ee aera, oe ues biG oe Acad eS gg aa ee cenit ee ghee sachs 
rae 317 j 
ae 312 020006 005004 TN3t CLR RA sINITIALIZE SUBTEST NUMBER 
Se 319-020010 - U0Ls53t 00626 ~ SSR7 ~~ RS»sRQUEST — — BREQUEST 290 
eo: 320 020014 12700 vo0000 MOV #8OsRO SINITIALIZE REGISTER INDEX 
ra 321 O2002U 012701 002652 MOV -SSOORGsR1 3sLOAD ADDRESS OF SLIDING ZERO TABLE 
ln- 3322 020024 — 004537-- 020144 —_ TIN JSR RS 9 SLIDE” 3 JUMP” TOSLIDE ROUTINE ~~ 
Q7i 323 020030 005737 001322 TST ERRFLG SANY ERRORS? (CONTROL AND STATUS) 
4 324 020034 001402 BEO o+6 sCONTINUE IF NO 
[--——_——— 325 020036 000137 — 020136 suP— TNSERRSEXIT IF YES 9°77 
@.., 326 020042 005204 INC R4 sSUBTEST NUMBER =1 CUNITsHEAD AND SECTOR) 
- 327 020044 012010 MOV (RO)+sCRO) SSELECT NEXT REGISTER : 
on “328 020046 ~° 004537 —020144——__TN38 tT _ JSR ~RSesSLIDE— 38 JUMP TO SLIDE ROUTING 
rs) 329 020052 005737 001322 TST ERRFLE SANY ERRORS? 
ce 330 020056 0010<¢7 BNE IN3ERR sEXIT IF ERROR 


020060 — 0052U4q ING ORS OO SUBTEST NUMBER=2 CCORE ADDRe REGISTERY =  —. 
020062 012010 MOV CROD+sCROD SSELECT NEXT REGISTER 

020064 Ovu4537 020144 TN3C2 JSR RSSSLIDE S3JUMP TO SLIDE ROUTINE 

020070 ~—00£737 —001322-—_____-"_"___ TST ~ ERRFLG” ~~ SANY ERRORS? = 7 77 

020074 001020 BNE INS3ERR SEXIT IF ERROR 

020076 005204 INC R4& SSUBTEST NUMBER=3 CWORD COUNT REGISTER) 

‘020100 —- 012010 ———— MO ROD + CRO SSELECT NEXT REG DSC ERS 
020102 004537 020144 , IN308 JSR RSsSLIDE 3JUMP TO SLIDE ROUTINE 

020106 0u5737 001322 TST ERRFLG SANY ERRORS? 
020112~- 001011" TF BNE WO TNSERR SEXIT IF ERROR 
020114 005204 INC R& SSUB TEST NUMBER =4 
020116 012010 MOVE _ CROD +s CRO) sSELe NEXT REGe (CYLINDER ADDRESSS REG) 


or cematree 


nnn enn ne mepseamaprammmmnmeaa coin amamenrauamen = aeemnenateneeaenemmmanememaesticad cn ene eentete — a  r 
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. Ba SMDIA eMAC so 
343 020120 006537 020144 TN3E8 JSR RSsSLIDE sJMP TO SLIDE ROUTINE 
S 344 020124 005737 001322 TST ERRFLG sANY ERRORS? 
; 345 020130 001002 “BNE ITN3ERR sEXIT IF ERROR 
eg gy eg ee : 
a 347 001004 DBAR=O0CAR SREDEF INE CORE ADORESS REGISTER FOR THOSE 
348 | 3 PEOPLE WHO CALL IT 8uSS ADDRESS REGISTER 
| — 3 
350 020132 004537 003342 TN3SOUT: JSR R5SesTSTCTL sEXIT IF DONE 
351 ' 3 
! 352000 eee eg ee wy oe ee Seg agh oe po ree see ee ge ae ta OCR ie ER ee ee Pa ee 
3 353 : 
° 9 354 
- 35 © -UZ0T 36005 237 —U013ZZ— THER RFI NC ERRFL SET “ERROR FLAG 
@: 3£6 020142 000773 BR TN30UT 3AND EXIT 
om 358 °° 5 aa aes aa aa 
= 359 3 
ad 15 | 300 3 
. GF rrr re et ee NE Gy GS a Oe EA See ee ee a Te ee ae ge oe eR eS ee 
a — - 362 3 
bey 363 3 SLIDE ROUTINE 
> aaa. anand 4 
Q. 365 3 THIS ROUTINE CONTROLS THE LOADING OF THE 


a 366 7 | 3 SLIDING ZERO AND ONE PATTERNS INTO THE 
pa gf ro ee Sk CONTROL EER REGISTERS” a aaa 


368 } 
[4 3609 3 : . 
ae ——~370 020T44 _U10T&6 SLIDE KOV. RYS-CSP) —3SAVE REGISTERS RisRGsRS 
Ou 371 020146 010446 MGY R&»-C(SP) 5 
ir 372 020150 010546 MOV R5s-C(SP) 3 : _ 
ee 273 020152. 012704 000020 HOV 20 REO sESTABLISH LOOP COUNT 
020156 010005 MOV ROsRS sEST REGISTER INDEX INTO RS 
020160 063705 001000 ADO DCSRsR5 sCOMPUTE REGISTER I/0 ADDRESS 
0201647~ 042902 ST A R19 oD “3GET REFERENCE CONSTANT 
020166 046002 002552 BIC REGMSKCRO)sR23MASK OUT UNWANTED BITS 
020172 Ovs700 TST RO sIS THIS THE OCSR? 
-020174 ~ 00100677 7 “BNE SLIDET “3NO0 CONTINUE > TT 
020176 US52702 000200 BIS LFMTRDYsk230R IN FORMATTER READY 
020202 053702 001102 BIS MCPUsR2 sENTER REQUEST BIT 
020206 042702 000100 BIO aINTONsR2sLO0SE INTERRUPT EMS rage nem nee ee 
020212 010215 SLIDE1: MOV R2s9R5 sLOAD REGISTER 
020214 011503 MOV @R5e9R3 sREAD REGISTER BACK 
© 020216~ 020203 —~ > STIDE2F CMP" R29R3 ~~ 31S THE DATA CORRECT? 
026220 001006 BNE SLERR 3NO EXIT TO ERROR ROUTINE 
020222 005304 DEC R4 sDECREMENT LOOP COUNT 
020224 0013577 —~ BNE SEIT "SREPEAT TEST LOOP LT H-NEX CONS YAN 
020226 012605 SLEX: HOV (SP)+s9R5S sRETRIEVE REGISTERS FROM STACK 
020230 U126U4 HOV (SP)+sR6 5 
020232 012601-——— MOV OO CSPV4aR13- SE ran a is 
020234 900205 RTS RS sEXIT TO FETCH ANOTHER REGISTER 
o 393 020236 005237 001322 SLERR: INC’ ERRFLG SERROR OCURRED SET ERROR FLAG _ 
tpn 39 20262 000771 BR SLEX7 > ———3 JUMP TO” EXIT ROUNTINE 
Qos) 3y° SERREGePAL 
. 396 3 
} S59 ee ie Se gs 
: 53) 3 y 8 ] 
ry 359 3 4MeECC TEST NUMBERS 4>> 7 NOVEMBER-13-77 
a 
ae ea eet a ee ei ee 


a a re ee 


ee ee ee DS NE I AR 
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aoe tae | 400 aa | 5 te | | | : 
a | 401 | 3 2 4 | | 
. 402 | 3 —— 
03 : 7 | = 
sa | 404 5 DISK ERROR AND STATUS REGISTER TESTS | 
; 405 7 | : 3 : | | | 
ee 
@: | 407 mG = 5 3 THESE TESTS VERIFY THAT THE NONEXISTANT HEADs 
we 408 | 8 SECTOR AND CYLINDERCTRACK) ERRORS CAN 


4 69 $$ ————————————-18 8 ET AND CLEARED PROPERLY 


410 3 : 
ht 411 a 3 ALSO TESTED INTHIS TEST IS THE BYTE LOADING 
- ‘6 AP aR UIT OFTHE COMMAND: "AND STATUS-REGUDCSR IS 
a | 413 020244 008537 004276 TNbs JSR R5SsRQUEST SEETCH 211 
- 414 020250 000005 RESET SRESET I/0 BUSS | 
ee 4 1S-0202 52-—004537—004276-—_ JSR RS sR QUEST" SGET 219-4 
ee: 416 020256 005004 CLR Rb SINITIALIZE SUBTEST NUMEER=0 
~ 417 020260 004537 021100 JSR RSsTSTOSK sFORMATTER READY? AIT IF NOT 
- 418-0202 64- 5045 704010 10h Gg arse hie = LOAD ILLEGAL” SECTOR- KUN GER sss 
e- 419 020270 005201 INC R1 
r 420 020272 010177 160504 HOV RisaDUSH : 
+421 020276 - 004537 ---016332-_ JSR 8 5 s DISK Ib -—-—-— 3SET- UP-CUR RENT _DISK-SELECT———___——eseseseessesseses 
Q= &z2 020302 050277 160474 BIS R2s,aDUSH sSELECT DISK 
i 423 020306 052777 U00077 160664 BIS WNOPCHDswDCSR s1SSUE NOP COMAND 
Lt———424 - 0203 14 --0U4537— 021100 —— SR 8 55 T STD SK ~~ 3 WAT T—FORMATTER-READY 
@= &z5 020320 605777: 160454 TST @DCSR = sERROR 
= &c6 0203246 100402 BHI 0 #6 SCONTINUE IF YES 
+-———-——427 020326 --000137---021020-———————_T N& EX — JN P—ING ERR—~— 3NOTGOTO-NEXT- TEST —- 
—| 428 020332 005204 INC R4 SSUBTEST NUMBER=1(ERROR DETECTED) 
429 020334 012762 000100 . MOV H100sR2 sSET UP REFERENCE WORD 
- 430 020340-—0177U3 — 160450 —-—-- m0 V-— @DERR 5 R3---— “3 FETCH ERROR-REGISTER— 
@: 431 020344 042703 010000 BIC 810000 sR3 SCLEAR ORIVE NOT READY IF SET 
a 020350 020203 CMP R2eR3  sZERROR DETECTED? 
“020352 — 001365 -- ~~ -——--———— BNE IN4E XX SNOT-DETECTED SET ERROR FLAG 
020354 O052U.4 TNsAS = INC R4 SSUBTEST NUMBER=2(CLR SECTOR ERROR) 
02036 004537 021030 JSR RSsCLRERR 3uUMP TC CLEAR ERROR 
020362 —-00S737-— 901322 ———— TST — ERRFL6 ~- ‘SERROR FLAG SET?~——~ 
020366 0014602 BEO 046 “SNOsCONTINUE 
020370 000137 021026 JHP  TNGFIN SYESSEXIT TO NEXT TEST 
020374 -- 005 206——---—- TN INC RQ SB TEST™ NUMBER™3 (FORCE HERD ERROR 
020376 013702 001042 MOV MAXHDoR2  §LOAO MAXIMUM HEAD ADORESS 
020402 062702 000200 - gD HHDINC sR2  “SMAKE ILLEGAL ADDRESS 
020406 —010277-— 1603 70 n0 ¥—— R2 a DUSH ——-——-— 3LOAD- INTO DUSH-REGTSTER 
020412 G04537 016332 JSR R5 sDISKID sSET UP CURENT DISK SELECT 
020416 050277 160360 BIS R2saDUSH 30R IN SELECT 
5 020422 ---052777-— 00007 7160350 BI S-_- BNOPC MHD» BOCSR-—-s ISSUE “NOP COMMAND 
020630 Gus537 021100 JSR RSs TSTOSK SWAIT FORMATTER READY 
020434 005777 160340 | TST @DCSR -SERROR DETECTED? 
-020440---160332—---- >» -— PE TN EX © SNOT--DETECTED 60 “TO™ NEXT“ TEST 
020442 005204 INE Rb SSUBTEST NUMBER=4(ERROR DETECTED) 
020444 012702 u00020 MOV H202R2 sSET UP REFERENCE WORD 
020450°-—U17703——160340-— m0 ¥-— aD ERR 5 R83 SFETCH ERROR REGISTER 
020454 042743 010000 BIC 81000053 SCLR ORIVE NOT READY IF SET. 
020460 020203 CMP R2sR3 sEQUAL? 
~ 020662 -001321-—-----— BE “INGEX’“—"——-— NOT. EQUAL” EXIT" ————— 
020464 005204 7 -TN&C#. INC RS 3 SSUBTEST NUMBER=S(HEAD ERROR DETECTED) ; 
020466 004537 021030 _ : _ JSR RSsCLRERR sCLEAR ERROR FLAG a 


meee a mae: mee tee ow ar mere mre mamta eA Ale iI PSC DIELS 2 Tee ee nee me eR eR TERS OB ah Sab eS ener ARS nS =i OP SASSER sR PR PSP TI Ga PNY ARTE TRE OA aN NY ATLL TET Ae I 
2 nt ee oe ee = = coe re PS SSeS erat 
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& 
457 020472 005737 001322 TST ERRFLE SERROR FLAG CLEARED? 
@ 458 020476 001152 BNE IN4FIN SNOT CLEAREDSEXIT TO NEXT TEST 
; 459 020500 005204 TN4D2 INC R& sSUBTEST NUMBER=6CERROR CLEARED) 
60 0205027 004537 0163320 ISR RS DDISKYO SS SET UP CURRENT OISK SELECT 
aa 461 020506 010277 160270 MOV R2»aDUSH sSELECT DISK 
ee 462 020512 013702 001044 MOV MAXCYL sR2 SLOAD ILLEGAL CYLINDER ADDRESS 
ae eG C05 16 UN Se Ue ee Rg eg ee 
cs 464 020520 010277 160264 MOV R2sQDCYL 3LOAD INTO CYLINDER ADDRESS REGISTER 
: 465 020524 052777 .yO0077 160246 BIS BNOPCMDsa@DCSR  sISSUE NGP COMMAND 
pS OZOS 32° 0045377 021100 SSR ROS TSTDSK  SUATY FORMATTER READY 
@™ 467 020536 0U5777 160236 TST @DCSR  sERROR DETECTED? 
i 468 020542 100126 BPL IN&ERR sNOT DETECTED:EXIT TO NEXT TEST 
i es 020544 ~ OGS 20600 RQ “$SUBTEST NUMBER=7CERROR DETECTED) 
Qo 470 020546 012702 Qu0do04o MOV n&4O0sR2 sSET UP REFERENCE WORD 
oon 020552 017703 160236 . MOV aDERKsR3 sFETCH ERROR REGISTER 
020556 042703” 010000°>— ss BI CSF 100005R35° SEX TRACT DRIVE NOT READY 
020562 020203 CMP R29R3 ; 
G20564 061260 BNE TN4EX sEXIT IF NOT EQUAL 
020566 0052047 JNeE® INC 3 R& > SUBTEST NUMBER-1GC(NONEX CYL OK) | 
020570 004537 021030 JSR RSsCLRERR 3CLEAR ERROR FLAG 
020574 005737 001322 TST ERRFLG SERROR FLAG CLEARED? 
O20€00° 001111 ~°>°° ~~ 77 BNE _TNGFIN” ~~ 3NOT CLCEAREMSEXIT TO NEXT TEST 
QzNé02 005204 TNAF: INC Ké 3SUBTEST NUMBER=15(ERROR CLEARED) 
020604 013702 001040 MOV MAXSEC sRZ _ $FCRCE ALL THREE NONEXISTANT ERRORS 
“020610 U0520e .. 5 Pe ENG Ot, eee ea Pere ge ae erg raph aoe eet 
@* &62 020612 063702 001042 ADD MAXHDsR2 SINCLUDE HEAD 
a) 483 020616 62702 400200 ADN BHDINCsR2 3 
har ””—SM HH OOZO622 °° 0102777 ° 160154 —  ————— HOW R29 DDUSH SLOAD INTO OUSH 
rs ee 485 020626 004537 016332 JSR RS »sDISKID s3SET UP CURRENT UISK SELECT 
486 020632 050277 160144 BIS R2s20USH sOR IT IN 
IepC«M BF O20636~ 013777 001044 — a ~ADDR 
@» 488 020644 005277 160140 INC aOCYL : 
[x0 489 0c0650 052777 OO0077 160122 BIS HNOPCMDsaDCSR SSEND NOP COMMAND 
tr 90 020656 0045357 ~ 04211007 JSR RSs TSTOSK sWAITT FORMATTER READY 
Qe 491 020662 005777 160112 7 TST @DCSR  sERROR NETECTEO? 
- #92 020666 100034 © BPL IN4ERR sNOT DETECTED:EXIT TO NEXT TEST 
eta a OS ZO TO: OU SCOR 8 ee ee ee EN RG ee SSUBTEST NUMBER=T2CERROR DETECTEO) = =## 
Qs: 454 020672 012702. 000160 MOV 8160sR2 sSET UP REFERENCE WORD 
oe 495 020676 017703 160112 mOV QDERRsR33FETCH ERROR REGISTER. 
ap 96 O20e 02” Okerus “UIDNOGe ge tout R3 7 CLEAR DRIVE NOT READ 
@. 497 020706 020203 , CMP R2oR3  sEQUAL? 
a 498 020710 001043 BNE TNGERR 3EXIT IF NOT 
Ps “499 020712 ° OG5204 ~~ ~~ > TB INORG 5g SUBTEST NUMBER= ST3TERRORS ORY 
Os) 500 020714 004537 021030 JSR R5sCLRERR 3 5CLEAR ERROR FLAG 
mpl 501 020720 005737 001322 TST ERRFLG SERROR FLAGS CLEARED? 
eae 0207247 06103577 BNE OO CTNSERR oS EXIT IF NOT CLEARED 
@:: $03 020726 005204 : 7 INC R4& $SUBTEST NUMBER=14CERRORS CLEARED) 
i 504 sCHECK OCSR BYTE LOAD 
sr “505 0207307 013701 001000 ~~ w0V"DCSRaRT  ——S « SATTEMPT BYTE LOAD OF DCSR ©. 
O5) 506 020734 005201 INC —R1 sPOINT R1 TO DCSR+1 
ca 507 020736 012702 000177 MOV B1779R2 sSET UP DATA WORD — 
«S08 0207427 1502100 BSB RA CRI LOAD TY BYTE OF DCSR- t—“C:CSSSSCSC~<; TCS” 
@. 509 020744 111103 MOVB CR1) 5R3 SREREAD OCSR+1 
[a $10 020746 U202u3 CMP R29R3 sREAD OK? 
ia, ”CO”C—«SO TT «20750 001025" BNE _TNSERR SEXIV IF NO CUCU 
ee $12 020752 005204 INC R& sSUBTEST NUMBER=15CUPPER BYTE OK) 
oe $13 020754 152777 000176 160016 BISB H176saDCSR SLOAD LOwER BYTE OF DCSR ee 
e- 
te ee ee ee 


ee ee ce ee ee a 
a ee ermine ne ee ee 


° SMDIAeMAC MACRO VO6-03 21-APR-78 00:02 PAGE 6-9 a | a - = * 7 
514 020762 112702 000176 ——- MOVBR176saR2 SLOAD R2 WITH REFERENCE 
w- 515 020766 117703 160006 move BOCSRsR3 SFETCH OCSR REGISTER | | 
A 516 020772 042703 177600 - Bic. 8177600sR3SEXTRACT LOWER BITS 
Omen? 020776 —005737-—001076-———_ 1st" wucPU 11 SHIA MUCTIPLE CPU SEY UPS 
ie 3 518 021002 001404 ;  -BEO TN4H - SCONTINUE IF NO 
tr 519 021006 042702 G00040 | BIC BBITSsR2 - « SLOOSE BIT 5-IF YES 
at 520° 021010— u427u3-—000060-———s Ic BBITSsSR3-~ 3 IN BOTH Wis SS 
eu 521 021014 020203 TN6HS) = =6CMP RZ oR3 SARE THEY EQUAL? 
a 522 021016 001402 BEO TNSFIN 3EXIT IF YES 
i923 021020— 00° 237 —-00 1322 — TWEE INC —ERRFLG~ ~~" S SET-ERROR- FLAG 
@r 524 021024 004537 003342 TNSFING JSR RSsTSTCTL sEXIT TO PROGRAM CONTROL 
71 325 | 5 : 
4 ee tee hls eh a ee i 
@.: 527 , CLEAR ERROR FLAGS 
fe 528 5 : 
ee Sakae 
@::| 530 a. 3 THIS ROUTINE CLEARS ERROR FLAGS AND TESTS THAT | 
g 534 | BTHEY ARE ACTUALLY CLEAREDsTHEN RETURNS TO THE 
ee Sr en ay ee ee ERROR STATUS REGISTER” TESTS 
@> 533 - 
ral 534 
“L535 o2t030—oaz7r7—oots¢—1stre2—curenns 8 1¢——-sFuncsancst——sco0se-FincutoN-errs—————____— 
eo. 526 021036 052777 GO00001 157734 BIS BSYSCLReaDCSR sISSUE FORMATTER CLREAR 
FF S57 021044 004537 044276 «JSR R5sRQUEST asGET 211 . 
= 538 021050 064537021100 JSR" RS5 TSTOSK © “3UATT “FORMATTER READY _Yd)YliérWlvw 
@> 539 021054 008777 157720 : TST @OCSR sERRORCS) CLEARED? 
Gh $40 021060 100406 BMI = CERR 3NOT CLEARED EXIT TO SET ERROR FLAG 
fer ET 021062— 005 777—1 57726 —____ T ST aDERR™ 3 ERROR CLEARED™ INDERR? 
a 542 021066 0010u1_ | BNF CERR sNOt SET ERROR FLAG 
ie $43 021070 000602 BR 0 #6 sEXIT 
021072 —0U5237 001322 CERRT "INC —ERRFLG —"—" 8SET ERROR FLAG 
$45 021076 000205 RTS RS SRETURN TO TN&CERROR REG TEST) 
$46 021100 105777 157676 | TSTOSK® TSTB BDCSR = STEST FORMATTER READY? 
‘SkT 021106" 100375 Se BPL-—"~ TSTDSK~—sWAIT TO 
548 021106 0002U5 RTS RS 3JUMP BACK TO TNS 
549 SUNSELePAL 
a a aaa aaa I a aaa aa SY aC 


CN eee nnn ooo 


3 THE UNIT SELECT TESTS VERIFY THAT THE UNIT 

3 SELECT LINES ACCESS THE PROPER DISK DRIVESe — 
OF HIS TESTING ITS ACCOMPLISHED rN ad aa 

3 EACH DRIVE AND ISSING A RECALIBRATEe 

3 TNE OSTAT REGISTER SEEKING FLOPS ARE 

vy CHECKEO FUR PROPER SEEKING STATUS AND — 

3 6A FORMATTER CLEAR IS THEN GIVEN TO CLEAR THEMe 


3 THIS TEST DOES NOT WAIT FOR SEES K DONEe 
foo ee naa, ee eee 
5 
ot 5 
565- 1924-49995 00 RR RTT TRE TZ SUB ES TOBE 
£66 021312 004537 004276 JSR R5 sRQUEST SGET 211 
367 021116 105777 157656 TSTB adcsrR SFORMATTER READY? 
568 °021722-— 10014 26 —————————— BPE __TINSERR- SNOSEXTG ; 
569 021124 004537 004066 ae JSR RSsSEKTIM SSET UP WAIT aad ‘ 
570 (021130 0u5737 001522 | TST _ ERRFLG SERRORS? " - 2 


MMDIAeMAC MACRO VO6-03 21-APR-78 00:02 PACE 6-10 | 
s) | 
571 021134 001421 BEQ TNSA SCONTINUE IF OK 
572 021136 013702 001234 MOV CURDSKsR2 3SET UP REFERENCE FOR ERROR REPORTING 
573 021142 013703 002616 MOY S1ORG+49R3 ‘SUSE R3 TO HELP SET UP REFERENCE 
4021146 005302. —SCS<7XT7 7 INA: bee R22 ~~ —OS EC REMENT COUNTER 
575 021150 100402 BMI TNSAB 3G0 ON IF DONE 
576 021152 006303 | ASL R3 sSLIDE SEEK INDIVIDUAL DONE BIT 


577 021754 UG0?774 BR TNSAA 3CHECK AGAIN 

578 021156 013702 . 001234 TNSABs MOV CURDSKsR2 SRELOAD CURRENT OISK 
579 021162 00630¢ ASL Re SMAKE USEFUL 

580 021164” 060302 “ADD R3sR2 sCOMBINE TWO 

581 021166 052702 100200 BIS BBITISIBIT7sR2 sINCLUDE DRIVE READY aND SEEK DONE SUMMARY 
582 021172 O0177U3 157614 MOV aDSTATsR3 SFETCH CULPRIT 
583 021176 OO0S5S 0000 BR ~TNSERR SAND THEN 


584 021200 052777 GO0077 157572 ‘ITNSA?: BIS RNOPCMD»saDCSR sCLEAR SEEK OONE 


585 021206 005204 INC R4 sSUBTEST NUMBER=1(GOT FORMATER AND DISK) a 
586 021210 013702 0026327 ssw V S10RG+20sR2  3SET uP SEEKING REFERENCE #&=«  ©§@© ©.” 
587 021214 005001 CLR R1 SCLEAR INUT SELECT BIT 
588 021216 004537 021406 JSR RSsSELECT sSELECT UNIT G 
ee ‘589 021222 "0657377 -001322-—____ ‘TST ERRFELG |  SERROR FLAG SET? 
o- $90 021226 001062 BNE TNSOUT . sYESSEXIT 
591 021230 005204 INC R& sSUBTEST NUMBER=2 
po 82 021232 ° 004537 ~021510-—_—____JSR~RS5eCLRFTR SCLEAR FORMATTER 
@« 593 021236 005737 001322 TST ERRFLGE sERROR FLAG SET? 
ane 544 021242 001054 BNE INSOUT sYES2EXIT 
BE SBE D1 BE ane RUBE 
Or S96 021246 006302 | ASL R2 sUP DATE SEEK COMPARE BIT 
(2a 597 021250 °-003701 002642 ADD S10RG+30sR1 sSELECT NEXT UNIT 
Tat 98029256 004537 021406 JSR _RSsSELECT sSELECT UNIT 1 
on 549 021260 05737 001322 TST ERRFLG SERROR FLAG SET 
far 000 021264 001043 BNE TNSOUT wi 
a. 601°021266 GO5S204 000 IN TRE SSUBTEST NUMBERS QU 
di 6u2 021270 004537 021510 JSR RSsCLRFTR 3sCLEAR FORMAITER | 
Po 603 021274 005737 001322 TST ERRFLG sERROR FLAG SET? 
74 “604 0213007 001035 ~> 7 "BNE OINSOUT”  BYESS EXIT | = 
2° 605 021302 065204 TNSC? INC R4 sSUBTEST NUMBER=5 
iene 606 021304 006302 ASL K2 SUPDATRE SEEK COMPARE BIT 
jap ”COO 21300 © C0630 ORT BAND UNTT SELECT BITS” 
ea 608 021310 004537 021406 JSR RSsSELECT sSELECT UNIT 2 
[rel 609 021314 005737 001322 TST ERRFLG SERRROR FLAG SET? 
[a “610° 021320 001025- BNE TNS OUT SYESSEXIT 
oe 611 021322 Ou5204 INC R4 sSUBTEST NUMBER=6 
ay 612 021324 004537 621510 JSR RSoCLRFTR sCLEAR FORMATTER _ 
ey “613 0213307 0057370013227 —— "TST ERRFLG . SERROR FLAG SET? | 
@ 614 021334 001017 . BNE TINSOUT SYESSEXIT : 
3 ¢15 021336 005204 TN5SD: INC R4 sSUBTEST NUMBER=7 
016 021340006302 — Lee Ne ASE = Re SUPDATE UNIT SEEK -CORPARE-8IT 
| 617 021342 063701 002642 | AUD S10RG+305R1 SSELECT NEXT UNIT 
LI 618 021340 0u4537 021406 JSR RSsSELECT 3sSELECT UNIT 3 
“615 0213527 005737 0013227 TST ERRFLG CO SERROR FLAG SETI 
Ce 620 021356 001006 , BNE TNSOUT sYESSEXIT 
ca 621 021360 005204 INC R4 sSUBTEST NUMBER=8 
fer SSCS”CS”C~CSCS RZ 1362—"OUAS37~—O2TSID- ISR RSS CLRFTR SCLEAR FGORMATTER 
@: 623 021366 005737 001322 : TST ERRFLG SERROR FLAG SET? 
624 021372 001000 — BNE TNSOUT SYESSEXIT 
lp 625 0213746 ~~ GU4537~ GU 3342 INSOUTY JSR R5 a TSTCTL 3EXIT TO TEST ET 
Qo” — 626 021400 005237 001322 TNSERR® INC’ ERRFLG sSET ERROR FLAG 
oh 627 021404 uU0773 BR  TNSOUT sEXIT 


ea 1G isa hae es a le _ | eS RN ne Ne mee Se 


ee re cere oe ae em ey re me a eee ne am er eee ene 


; SMDIAeMAC | MACRO VO6-03 21-APR~78 00:02 PAGE 6-11 | 
Ae mo 628 | ] 
we 629 . be : 
a $30 

(i as > 2 -021406—-010177—157370--——____—_sevect-nov-——_n ts 0USH—__ SELECT -“hEXT WT 

EG 021412 042777 000136 157360 BIC BFUNC saOCSR sCLEAR FUNCTION BITS 
021420 052777 v00024 157352 BIS BRYZCHDsa0CSR SISSUE RECAL IBRATE 

 021426-—-008277— 157346 —— Inc adcSr-_ 38 

021432 012703 Go0020 MOV | B20,R3 sINSURE FURMATTER BUSY 
021436 005303 DEC R3 3 
02171440— 001376——— - > —BNE ene fe ee 
021442 105777 157332 TSTB wDCSR SwAIT FORMATTER READY 
021446 100375 bPL en& SWAIT 
021450 ~- 017703 -- 157336°>—— “MOV “QOSTAT SRE "= gE TCH” DESK” STATOS-REGTS TER 
021454 Uu42703 100000 BIC BBITISsR3 SEXTRACT POSSIBLE DRIVE READY 
021460 042703 040000 BIC —BBIT14sR3 SEXTRACT POSSIBLE PORT BUSY 
021464 - 42703020000: —— BIC BBITT3SaR3~ 3AND ALSO™ ‘POSSIBLE WRITE” PROTECT 
021470 020203 CuP R25R3 SRIGHT FLOP SET? 
0291472 00171003 BNE SELA 3nO0 EXIT 
021474 - 004537-- -022164 ISR” RSP WAIT ~ ————"3WAIT FOR’ SEEK- DONE-tF-DR1VE-REAOY 
021500 oO002U5 ; RTS R5 SRETURN 
021502 005237 001322 SELAS InC ERRFLG sSET ERROR FLAG 
021506 -uu0205----- > --- aa a aaa a 


5 
3 


mn mee ee a ee Cee a ee eee, 


021510 062777 000136 


ce ee ee 


ee eee EP A = yD 


157262 CLRFIR: BIC BFUNCsa@DCSR SLOCSE FUNCTION BITS 
021516 GS2777 QU0001 157256 BIS NSYSCLRsaDCSR os ISSUE SYSCLR 
021524 -- 004837 - 004276-——— JSR———R5 SROUEST —— CET: 219° Oe - 
021530 105777 157266 TSTB @DCSR sFORMATTER READY? 
021534 100602 BHI 0+6 sEXIT IF YES 
021536 - 005237 --301322 —— INC —ERRFLG ~~~ 3SET- ERROR’ FLAG-1€——80————————————— 
021542 00N205 RTS RS SRETURN TG PROGRAM TNS 
SSEKTSToPAL 
: - ann Se neem ee Y I3 I 
ee. 5 
ct - #8 
~ — —- 664 --- ~5 -——--—-—- S EEK ING- TESTS - ——— --——_ 
@: 605 xe 5 
F 606 ; 3 THESE TESTS SEND SEEK COMMANDS (2) TO THE 
G00 ee ee DRIVE OMIT: cURRENT. Cj UMDER 1E35 ANG CHECKS TRY 
@... 668 3 THE PROPER DRIVE HAS DONE A SEEKeTHERE IS NO ACTUAL | 
a 669 3 DATA TRANSFER BETWEEN THE PROCESSOR AND THE DISK 
670 —- 3 IN: THESE. TESTS e - ———_ - — ——-- - ——- 
671 ; | | 
: 672 3 : | 
--413 —— rere a Resins: Vawas(, petieed cbse. fds Ms baa eee ish eek, aes ee ee ee ee ee ee ee ey ny can aaron em-anommne 
676 021544 005004 IN6? CLR Rb - SINITEALIZE SUBTEST NUMBER 
~ 675 021546 0046537 004276 JSR R5 sROUEST sGET 217 


| ————— 676 021552052777 0000014572208 18 


“7-7 “RSYSCLR s8O0CSR-——3s ISSUE SYSTEM CLEAR 


@'.: 677 021560 004537 004276 JSR RS sRQUEST 3GET IT AGAIN 
678 021564 145777 157210 TSTB @OCSR  sTEST FORMATTER READY 

= 679 021570—- 100145-—:— | --—_—_—— BPL _—TNGERR ~~~ SNOT READY FEXIT ~~ cos 
@: 680 021572 005204 ; INC Ro SSUBTEST NUMBER=1 
i= 681 021574 004537 016332 , JSR R5 sDISKIO sSET UP UNIT SELECT BIT. 

| ps 082 -021600 -- 10201-—— "MOV" RZ9R1V SAVE INCREG RIT 7 ae 
oo | 683 021602 013702 002616 MOV S10RG+4sR2 SSET UP SEEKING FLOP is #4 
7 MOV . | | = 


eae 684 (021606 013700 001234 
! aeeee Syke os, ae 


(Pomel 
+: Cw | 2a ART eect Heel y= 
$ . 


Se cee at REY es 


~ CURDSKsRO ; 


oe mere nee tee 4 Fn ee et ree mene ome fetes nee eines Aen pee commana + ¢ etelipanym momvmdtnine, + 


e "MDIA oMAC MACRO VO6-03 21-APR-78 00:02 PAGE 6-12 7 : oa: 
e | 
685 021612 005300 $1618 DEC RO ‘SFIND REFERENCE BIT 
r) 686 021614 100402 BMI $T62 sEXIT IF DONE 
; 687 021616 006302 ASL R2 SSHIFT REFERENCE 
a 688°021620- 000774 SR $T6T _"______SCONTINUE IF NOT DONE SCS 
97 689 021622 010177 157154 $1622 MOV R1,aDUSH SSELECT DRIVE 
aa 690 021626 610200 MOV R2sRO SSAVE SEEK COMPARE DONE 
c 691° 021630 005777157156 TST SDSTAT STS SELECTED UNIT READY? 
@: 692 021634 100123 BPL TN6ERR sNOZEXIT 
ie 693 021636 0U5204 TN6C® = INC R4 SSUBTEST NUMBER=2 UNIT READY 
mes 694 021640052777 000025157132. IS WRECALsa@DCSR  $RECALIBRATE SSS. 
Q7 | 695 021646 004537 022112 JSR RSs TN6CHK sWAIT SEEK DONE 
on 696 021652 005737 001322 TST ERRFLE sERROR FLAC SET? 
an "697 021656 ~001110°"~ BNE -TN60UT ~~ STES3EXIT © eases 
@. 698 021660 005204 TN6Dt | INC RG sSUBTEST NUMBER=3 
eer 699 021662 04537 022140 JSR RSsTODONE sSPROPER ORIVE DONE? 
ia) 700 021666 ~ 005737 001322-— TST ERRFLG SERROR FLAG SET? OOO 
Q. 701 021672 001102 BNE TN6OUT sYEStEXIT 
a 702 021674 005204 TINGE INC Ré SSUBTEST NUMBER=4 
qo 73 021676105777 157076 TSTB § SDCSR-~~sFORMATTER READY? 
O° 704 Oe1702 100100 BPL ING6ERR SNOZEXIT 
ral 705 021704 OUf204 TN6F2 INC — R4 SSUBTEST NUMBER=5 
ao 706 021706 013777 001046 T5707 HOV AXC YC SOC YL oe IC LEGAL TRACK ADDRESS 
re 707 021714 O0S277 157070 INC aOCYL 
a 708 021720 042777 00136 157052 BIC nFUNCs@DCSR SCLEAR FUNCTION BITS 
° 021726 652777 0G0002 “157046 BIS sASEKCMDsaDCSR~ SISSUE SEEK ~~ SSOSCSCS 
a 021734 005277 157040 INC aDCSR sSET GO 
fhe 021740 004537 022164 JSR ORSsWAITT = SWAIT 
(5 021744 ~ 017703 157044 ‘MOV SDERKsR3 Gee chun geese 
@° 021750 042703 177737 BIC W177737sK33MASK OUT ALL OTHER ERRORS 
i 021754 ui27u2 000040 MOV H40sR2 sSET UP REFERNECE WORD 
c 021760 020203 > CMP R29R3° ZILLEGAL CYLINDER BIT SET? 
~ 716 021762 001050 BNE TN6ERR 3SEXIT IF NO 
Po 717 021764 005204 TN6J% INC R4 sSUBTEST NUMBER=6 
a "718 (021766 017703157022 = MOVs ADERRsR3 "Ss SREREAD ERROR REGISTER 
@. 719 021772 Us27U3 000040 BIC m£409R3 sCLEAR TRACK ERROR 
7 720 021776 005002 CLR RZ sSET UP REFERENCE WORD _ 
al S22 O22000 ~ 020203 CMP RZoR3~3EQUAL? ~ 
CO 722 022002 001040 BNE TN6OERR 3EXIT IF NO | 
723 022004 005204 TN6K2 INC R4 SSUBTEST NUMBER=7(NO OTHER ERRORS) 
a 724 022006 0045370215 10 JSR” _R5aCLRFIR sCLEAR FORMATTER 
Q> 725 O22012 010177 156764 MOV R1,QDUSHSRESELECT DRIVE 
-_ 726 022016 052777 OU0002 156754 BIS HSEKCMDsa0CSR sISSUE SEEK 
a 727 022024 005277 ~ 1567507 TNC" aDCSR SAND GO BIT 
Je 022030 004537 022164 JSR RSsWAIT1 s1SSUE SEEK COMMAND 
Bi 022034 105777 156752 TSTP QDSTAT 3SEEK DONE? 
if 0220407 100021 ~~ TOUR Ee = TNOERR SEXIT IF NQ 0 
022042 0052U4 INC R4 sSUBTEST NUMBER=10(SEEK DONE) 
022044 004557 022140 JSR R5sTODONE sSEE IF PROPER DRIVE DONE _ 
022050 ~ 005737 001322 “TST ERRFLG ~ 3ERRORS?0 00 
022054 001011 BNE TN60UT sEXIT IF YES 
022056 005204 INC R4 3SUBTEST NUMBER=11(PROPER ORIVE DONE) ae 
022060 017703 156726 MOV @DSTATsR3 = Ss SFETCH DISK STATUS REGISTER 
022064 42703 100777 BIC 8100777sR3 sETRACT SEEKING FLOPS 
022070 ovso02 CLR R2 SSET UP REFERENCE WORD 
49 0220727 020203770 “CMP R29R37 0 EQUAL? 
022074 001003 BNE TNOERR sEXIT IF “NO 7 
022076 OO5204 3 . INC R4 _sSUBTEST NUMBER=12(NO ERRONEOUS FLOPS SET) 


. + SMOTAeMAC MACRO VO6-03 24-APR=78 00:02 PAGE 6-13 — 


3 742 Hg 7 | 
p- 743 3 ee | | 
e 744 022100 004537 003362 TNGOUT? JSR RSoTSTCTL sSEXIT TO PROGRAM CONTROL 
(7 _____—«?aSU22T UR ous 237 OUTSZz2——__TN6ERR¥_INCERRFLG FSET ERRUK FLAG 3 —— 
95 7 746 022110 000773 BR TN60UT ‘SEXIT - | 


747 7 | 3 
CO ee Se ee ey 


: 749 , : 
b- 750 022112 005777 156662 TNOCHK! TST @DCSR = sANY ERRORS? 
ee apt "022116100608 -_____—— BT CHK ERR F YES? EXIT 
752 022120 04537 022164 JSR RSsWAIT?  SWAIT 
753 022124 105777 156662 TSTB  aDSTAT sSEEK DONE? 
-754 022130- 100402-— ~—-- ———— Bn I EX 6 YES 160° TL a alae 
755 022132 005237 001322 CHKERR? INC ERRFLG SSET ERROR FLAG 
756 022136 000205 EXIT6s: RTS RS SRETURN TO TNO 
I ec cies a Rd ane a | 
758 | , | . 
. 759 
L769 022440 — 017703 —15 66461 DONE” hOV——~~ aDSTAT>R3————- HOVE DIsx_REG—THRGE—TeTE-eS 
761 022144 042703 177703 BIC 81777035R3 SEXTRACT SEEK DONE BITS 
762 022150 010002 HOV ROsR2. sSET UP REFERENCE WORD 
763 022152 —020203———-———______ cr PR 3 PROPER DR EV ENE 
766 022154 001402 BEO 06 SYES EXIT 
705 022156 005237 001322 INC ERRFLG sNOSSET ERROR FLAG 
766° 022162-- 000205 RIS RS RETURNS IO NG 
767 022166 010146 WAIT1£ MOV R1s-CSP)  sSAVE REGISTER IN STACK 
022166 010046 MOV ROs-CSP)3 
022170 —-u13700— 001 340-—_ Hov———TIMLPsRO———— s SET~OUTER-COUP-s1ZE———— 
022174 012701 177777 WAITIA® MOV QTIFESR1 SLOAD INNER LOOP COUNT 
022200 005301 | DEC Rt sDECREMENT LOOP COUNT 
022202 ~001376-—-——-——- BNE s=2 * ——--—) D0NE? 5TF-NOT LOOP-AGA IX 
022204 005300 DEC RO SDECREMENT OUTER LOOP 
022206 001372 BNE WAIT1A SCONTINUE IF NOT DONE 
022210" O1CG00 ee OY. ESP IG GRO fe ee er ee ee 
022212 012601 MOV (SP)¢sR1 sGET R1 BACK | 
022214 o0002u5 RTS RS SRETURN TO PROGRAM 
a ace eee Le ee ee 
. 3 . 
6, ‘ 3 : ; ; | 
a aca a ea aaa Yaa 
e, 14 ; 
F | 
Pe oe ee ae ee ERR ORT, TES UG ee 
3 : 
: 
J—-THE-INTERRUPT-T 
3 COMMANDSsTHE RECALIGRATE COMMAND AND THE SEEK. 


3 ONLY COMMANDeAT THIS STAGE OF TESTING THE SEEK 

S-LOGIC SHOULD BE OPERABLEs 

3s THE INTERRUPT LOGIC USES THESE COMMANDS TO 

3 CAUSE THE SEEK DONE IDENTIFICATION BITS FLAG AW 
aaa aa a acai aaa Te INTERRUPTS OO 
794 | IF THE CPU HALTS DURING THIS TEST TO SOME 
795 


— ee eee eee 


8 
3 MEMORY LOCATION BETWEEN 14 AND 776 THE 

3” THE INTERRUPT BRANCHED TO A WRONG LOCA. eee 
3 

3 


tierce te Smee. Oe. h, Sarees, Gee! ooo ce mn ee em ree ete ae ee a eee ee = eR EERE REE ee ears tee a 
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e 
799 | 3 | 
@ 800 022216 005004 IN7? CLR RA SINITIALIZE SUBTEST NUMBER 
; 801 022220 GU4537 004276 JSR RSsRQUEST — . 3GET 211 
a 802- 022226004537 016332 JSR RS s DISKID sFORMAT CURRENT DISK FOR DUSH 
> | 803 022230 010200 NOV R2sRO 3SAVE IN RO 
4 022232 010277 156544 MOV R2s@DUSH SLOAD CURRENT DISK SELECT BITS 
jee coe OU NUR er re St Dota “= $18 DRIVE READY? ~~ SCSC<;7;73 SRE 
022242 100072 BPL TN7ERR INOSEXIT 
022244 OUS204_ TN7A3 INC R4 $SUBTEST NUMBER=1 _ 
022246 © 052777 000001 _TS6S2h- BIS ~~ WSYSCLR»d0CSR” s1SSUE SYSTEM CLEAR 
022254 G04537 004276 JSR RS »sRQUEST sRECUEST 211 ! 
022260 105777 156514 TSTB @OCSR —- SFORMATTER READY? _ 
“022264 100375 Pe WTO Oe eee ee ee 
022266 010277 156510 MOV R2s20USH SRESELECT UNIT 
022272 G52777 000125 156500 B1S GINTCALsaDCSR  sISSUE RECAL AND INTERRUPT BIT 
022300 ~004537 017342. SSR RO WAIT OO WAIT Se ge Ee 
022304 U0S5204 TN7B2 INC R& sSUBTEST NUMBER=2 
022366 005737 001150 TST INTFLG sDID IT INTERRUPT? 
0223120014460 BES INZERR ~~ SNOZSET ERROR FLAG 
022314 005204 INC R4 s3SUBTEST NUMBER=3 
022316 017703 156470 MOV QDSTAT sR3 SEXTRACT SEEK DONE BITS 
022322°° 042703 177776 BIC_ 817777453 
022326 017702 001234 MOV CURDSK »R2 sFFETCH CURRENT DISK 
022332 020203 CMP R2sR3 sRIGHT DISK DINE? 
022334~ 0010359 BNE TNZERR EXT OIE NO 
022336 005204 TN7C8 INC R4 SUBTEST NUMBER=4 
022340 OUuS037 001150 CLR INTFLG SCLEAR INTERRUPT FLAG 
022344 ~ 042777 000136156426 BIC SFUNUSSDCSR~ 3 CLEAR FUNCTION BITS ———— 
G22352 052777 000100 156420 BIS RINTONs@OCSR sENABLE INTERRUPTS 
G22360 uS2777 QO0002 156412 BIS HSEKCMDsaOCSR sISSUE SEEK 
0223067052777" "000001 456406 BIS G0swDCSR 5 SET GO BIT 
022374 004537 017342 JSR RSs WAIT SWAIT 
022400 GuS737 001150 TST INTFLG sTEST INRERRUPT FLAG 
O22404°° 00941900 | BE INVERR OOO SNO INTesEXET ~~ 
022406 au52U4  IN7D = INC. RA sSUBTEST NUMBER=5 
U22410 017703 156376 MOV SOSTAT»R3SEXTRACT SEEK DONE BITS = 
022414042703 177774 BIC B77 77 69R3 Rost eg Oy ge 8 Pee Re gaa Ee | 
022420 020203 CMP R2sR3  sRIGHT DISK DONE? 
022422 001002 BNE IN7ERR sEXIT IF NO 
0224246 ~- 004537003342 -——_{N70UTY” JSR ORS TSTCTL® >  FRETURN TO TEST CON TROD 
022430 005237 001322 TN7ERR? INC ERRFLG sSET ERROR FLAG 
022434 UGo7735 — BR IN70UT ~ ZEXIT 


ee Siesta 
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RE RR A RE I A ee ESS ES TET I 


A AD, SSA Aer ee rR ye tS SSR a es 


3 UPON THE SPECIFIED WORD COUNTe 
3 


ce me cme ee rr a ee ee ee See Ree Se Scie Fe ete ee, 
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; 856 5 AT ENTRYS: 
a 857 ps 7 3 | (RO-6)=UNITsSECTOR AND HEAD ADDRESS | 
aera 858 3 (RO-2)=BUSS ADDRESS REGISTER 
lr 889 10 -COUNT REG TSTER <r 
EF 860 | 3 CRO*2)=CYLINDER ADDRESS REGISTER 
861 : 5 | 
- BB TEXT TENDS EC SE NDHD 9 AND” ENDC YE CONTAIN TRE 
ee 863 3 COMPUTED END SECTORsHEAD ANDO CYLINDER PARAMETERS 
7 S64 : 3 RESPECTIVELY 
. a cae Og ee ee Le ES ee Te eS Te ey eee ee eT ee ee 
afl 367 sais 
peter aces 022&36—010046———-——————enop-xr—nov-—r05-¢SP- —}SSAVE RO AND RT 
a” 809 022440 010146 MGV R1s-(SP) 3 
4 870 022442 024040 CHP -CRO)s-C(RODSPOINT RO TO UNIT» SECTOR HEAD REGISTER 
rst 871 022444-—-005037—001146-—_— CLR ENDFL@ ~~ s INT IACI ZE- ENO FUAG 
a? 72 022450 011001 MOV (RO)5sR1 SGET UNI TsSECORsHEAD REGISTER 
ial 873 022452 042701 177600 BIC B&SECKSK»sR1 ZEXTRACT SECTOR FIELO 
= 674 022456 — G10137-—001162 ______—__ OV R1, ENDSEC—-3 INITIALIZE END SECTOR-WORD 
@.. 875 022462 011001 MOV CRO)sR1 SGET UNITsSECTORsHEAD REGISTER AGAIN 
ce 676 0224664 42701 170177 | BIC BHDMSKsR1 sEXTRACT HEAD BITS 
4 —877 022470-- 010137 —001164—_____ HOV — R1 s ENDHD- 3 INITIALIZE END HEAD WORD 
Ou $78 022474 0160:7 OQU0006 001166 HOV 6CRODsENOCYLS INITIALIZE END CYLINDER WORD 
bit es: 879 022502 016001 O00004 MOV &4(RO)oRISGET SPECIFIED WORD COUNT 
4 880 022506---005401——- ~~ NEE R11 - —- —— 5 FORK POSETIVE-VALUE- 
= 022510 163701 001050 CMPLP: SUB POSWPsRISSUBTRACT NUMBER OF WORDS PER SECTOR 
022514 03002 BLT et6 SCONTINUE IF THE RESULT IS GREATER THAN ZERO 
(0225 16---0G5237--001146-—__—______ INC —ENDFLE~— — 3SET EXIT FLAG IF- HEGRE re rar ee 
022522 023737 001040 001162 CHP MAXSECsENDSEC sLAST SECTOR? 
022530 403030 BGT SECINC sINC SECTOR IF NOT 
0225 32-- 005037 001162 ————————— CLR ENDSEC ~~ sRESET SECTOR COUNTER-2F -¥ES———WH—__________ 
022536 023737 001042 001164 — CMP MAXHDsENDHD SLAST HEAD? 
022544 003051 BGT INCHD SINCREMENT HEAO IF NO 
022546 005037- 001164---— —————"——— CLR ENDHD ~-~--- 3RESET HEAD COUNTER IF YES — 
022552 UU5237 U01106 INC ENDCYL SINCREMENT CYLINDER COUNTER 
022556 0137U0 001044 MOV MAXCYLsRU SLOAD LAST CYLINDER 
022562 - QUS20U —- =~ ————_—_ In" RU SAKE ONE GREATER 
022564 023700 001166 UMP ENDCYLsRO SLEND OF DISK? 
022570 001002 BNE e%6 sCONTINUE IF NO 
0225 72>-005237--001144- In DKEND “FSET DISK END FLAG IE ES eee 
022576 G05737 001146 ENOTST: TST ENDFLG 3ARE WE DONE? 
022602 001742 BEO CMPLP SREPEAT IF NO 
022604 --012601-—~ ———______ WO —C SP ) + sR 4° SRES TORE REG ISTERS 
022606 012600 : MOV (C(SP)+sRO 3 
022610 v002U5 RTS RS sEXIT 
022612 ~ 005237 —001162-——_ SEC INC t INC — ENDSEC-— 5 INC REMENT- SECTOR COUNTER 
022616 005737 001176 TST SPECHD SIS THIS A > 256 WORD TRANSFER? 
022622 001765 BEQ ENDTST SCONTINUE NCRMAL IF NO 
02 2624--005237-—0011466-—_____— INC ENDF LG SET ENDFLG IF YES 
022630 017737 156146 001162 ) MOV aDUSHs ENDSEC sFORCE ENDING PARAMETERS 
022636 042737 177600 001162 BIC RSECMSK»ENDSEC 35 
02 2644-- 017737 —156132—001164 MOV aDUSH a ENDHD ~~ sSECTORSHEAD AND CYLINDER SSF 
022652 042737 170177 001164 BIC HHODM SK » ENOHD 5 
022660 017737 156124 001166 MOV @OCYLsENOCYL 3 ° 
022666 —-U00743-—--- BR END TST ~~ 3CON TINUE ———— 
022670 062737 000200 001164 INCHDt ADD SHDINCsENDHOSINCREMENT HEAD COUNTR FIELD 
022676 0u0737 BR ENDTST sCONTINUE 7 ; 
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| 913 
@ 914 3 OXFERePAL 

6 915 3 

MR 2 aa aaa Ra Tea 

» 917 3 DISK DATA TRANSFER SUBROUTINE 

3 918 3 

SS a ———————— — — ee ee SSE 
Qs 920 | | 3 THIS SUBROUTINE IS USED TO PERFORM ALL DISK 

je | 921 5 DATA TRANSFER OPERATIONS WETHER THEY BE READ 

on ee ee WRITE IN NATURE 
6. 924 

Ope eg Bn ge 
@" 926 5 PARAMETERS USED BY THE DATA TRANSFER SUB- 

ae 927 5 ROUTINE ARE CONTAINED IN A CONTROL BLOCKe 

rs 17-2 3 “~~ THE ORIGIN ADDRESS OF THE CONTROL BLOCK °°  ..|©§}™©© 
eu G29 3 IS CONTAINED IN ROUe 

rs 930 5 

cet —931 , aad Bae ge ie ee a eee 
eo" 932 3 CONTROL BLOCK FORMAT: 

Ire! 933 5 ENTRY 1 =DESIRED DUSH IMAGE 

Ee 9347 FOE EE GO I OO OTE Poet ig AGES EN Ig TO eo ENTRY 2 =GESIRED DCAR IMAGE  — 
co 935 3 ENTRY 3 =DESIRED OWDCNT IMAGE 

Oe 936 3 ENTRY & =DESIRED DCYL IMAGE 

ae 537 3 ~~ ENTRY 5S =DESIRED DCSR IMAGE 
@-| 938 3 

[2 | 939 3 


[ost — 940 3 THE DATA TRANSFER ROUTINE CHECKS TO INSURE THAT 


ee igs a 

959 

yo0 

96T 

$62 

963 
i 

965 022700 010046 
966 OD22702 010746 


OXFER: 


968 022706 010546 


469 022710 004537 004276 


3 ARE CORRECTe— 


' ‘ 


96? 0227047 OT 0866 


ao 


3 THE DISK CONTROLLER GOES BUSY »sAN INTERRUPT OCCURS, 
3 NO ERROR OCCURS» AND THAT ALLS END DISK PARAMETERS 


“ A SEPARATE DATA TRANSFER SUBTEST COUNT IS” 
MAINTAINED IN LOCATION DTCNT TO FACILITATE 

ERROR ISOLATIONe IF AN ERROR CCONTROLLER) OCCURS 
“OR IS DETECTED AY THE END OF THE DISK OPERATION 
THE IMAGE OF THE FIRST ERROR DETECTED IS CONTAINED 
IN LOCATION ~ERRWRD-e 


te rm ee ee a ee te ee ee een nt ee ee ee ee ec SR SE = 


wo 


THE IMAGE OF THE DISK CONTROLLER ERROR REGISTER 
3 AT THE TIME OF ANY CONTROLLER ERROR IS CONTAINED 
3 IN LOCATION -ERIMGE-e 
3 

; , 
3 CONTROL IS TRANSFERED TO THE CALLING ROUTINE 
S WITH OR WITHOUT THE GENERAL ERROR FLAG SET 
3 CERRFLG)»s AS APPROPRIATE 

3 


a ee en re ee ren ae RI 


RO»s-CSP) 


. ee ee ee re te ee ee ee re gn Se nn cms nt ee me 


HOV sSAVE REGISTERS ! 
MOV Ris-(SP) 3 ! 
cE eee : 
MOV RS5»s-CSP) 

R5sRQUEST SGET. FORMATTER 


eee ee erento 


gs) 
a 970 022714 005037 001150 
B- 971 O2272u OU5004 
ane 972 022722 105777 156052 
73°022726—1001 76 
>> 974 022730 005204 


EE | 975 O22732 004537 016332 

76 0227367 0102017" 
977 022740 042710 030000 
978 022744 050110 


__ @ 
Jelels= 


~~ 


980 O22752 012021 
987 022754 000240 


stele]: 


~6~BIC 8300002¢RQ) 
979 022746 ~-013701 001002 no ¥ 
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CLR INTFLG SINITIALIZE INTERRUPT FLAG 

CLR RS SINITIALIZE SUBTEST NUMBER =0 

TSTB8 8OCSR 3IS THE CONTROLLER READY? 

BPEL OUDTERR NO EXIT WY TH ERROR 
INC R& SSUBTEST NUMBER=1(CONTROLLER READY) 

JSR RS sDISKID SSET UP ORIVE SELECT 


SCLEAR PREVIOUS UNIT SELECT 

30OR IN UNIT SELECT INTO USH REGISTER 
DUSHsRT  ——————__ 3GET UNITsSECTORSHEAD REGISTER ADDR 
MOV (CRO sCRIDO sSELECT DISK ORIVECAND INITe SEEK) 
NOP 


BIS R1sCRO)D 


i 932 ‘O22756— 023727 —001232—oo0027— tup- ——cur TNs 827-1 000 “WE CARE ITF DISK” RERDY? 


@- 983 022764 001403 BEO DXF 1 SCONTINUE IF NO 
ae 984 022766 005772 156020 TST @OSTAT  gORIVE READY? 
a ‘985° G22772 —100152 ——---———— ‘BPL DTERR--—— NO EXTT ~DRIVE-NOUT-READY 
@. 986 022776 005204 INC RL SSUBTEST NUMBER=ZC(DRIVE READY OR OON*T CARE) 
| 967 022776 012021 HOV (RO)*s(R1D4 $LOAD BUSS ADDRESS REGISTER WITH 
at GES ere ee Ber nan ae ica ae SDATA BUFFER ORIGIN ADDRESS 
e. $39 023000 012021 MOV (RO4sCR1)0 BLOAD WORD COUNT REGISTER 
4 990 023002 012021 MOV CROD+sCR1D¢ 3LOAD CYLINDER ADDRESS REGISTER 
na 991 023004 - 053710-—00 11 02S MCPUs (ROY LOAD “REQUEST “BIT IF -APPLe™ 
@s 992 023010 011077 155764 nov CRO) 2aDCSR BLOAD CCHMAND (NO GO BIT) 
ro ¥93 023014 043710 001102 BIC HCPUsC(RO) #LOOSE REQUEST BIT 
GROTTO 99% 023020-- 105777 —1557 56 TSTB——~ aDCSR ~——————— J DID -THE’ CONTROLLER GO BUSY?————ssssssSsSsSssSsSsSs—sSsSsSsSSS— 
ex | 995 023024 001535 BEO ODTERR SEXIT WITH ERROR IF YES 
Ga] $96 0230c6 G0S204 INC Rb sSUBTEST NUMBER=3(NO ERRONEOUS CONTeBUSY? 
ts 957: 023030 005737-—-00 1062 -————_ TS TP — STRCNT IF SEE “IF~STRIP APPLICABLE — 
ox 998 023034 001403 BEQ 2+6&e SCCNTINUE IF NO 
= 999 023036 012777 oO000006 nOV USTRBUFsa@DSCAR sENTER STRIP BUFFER ADDRESS 
———-——4 00 023044 - 052777-- 0U01U1—155726 BIS —— BINTGOsa0CSR———3 ENABLE INTERRUPTS AND Clin 
o: 1001 023052 GU02«0 NOP 
i 1002 023054 4UU0240 NOP 
r —————-1903 023056 - 000240—--—- -— -—— NOP SG Gel ee ene eS 
®: 1004 023060 105777 155714 TSTB aOCSR SCONTROLLER BUSY? 
I 1005 023064 100£15 BMI OTERR . sEXIT WITH ERROR IF NO 
on -41006 023066°— U0‘ 204---—- -" INC R&-—- —"———— } SUBTEST NUMBER=4 (CONTROLLER BUSY) 
Q':| 1007 023070 004537 017342 JSR RSsWAIT SWAIT FOR INTERRUPT OR TIME OUT 
i“ 1008 023074 005737 001150 TST INTFLG i; SDID AN INTERRUPT OCCUR? 
| ——-——— 1009 023100 - 001507 = ‘BEQ- DTERR° "EXIT WITH ERROR IF NO ~~ 
| 1010 023102 005204 INC Ré SSUBTEST NUMBER=5 
> 1011 023104 05037 001150 CLR INTELG sCLEAR INTERRUPT FLAG IF IT WAS SET 
5 1012 023110 —1uU5777--155664—_11S Tear FIS-THE CONTROLLER STILL BUSY? 
Ou 1013 023114 100101 BPL DTERR sEXIT WITH ERROR IF YES 
= 1014 023116 008204 INC R4 _SSUBTEST NUMBER =6 
rs ann nnn $095 9023120 —-005002-—----— CLR-- R20 EST eo REFERENCE FOR WORD COUNT 
a 1016 023122 017703 155660 MOV SOWCNToR3 SGET ACTUAL WORD CGUNT REGISTER 
5 1017 023126 020203 CHP R25R3 3010 WORD COUNT GVERFLOW GO TO ZERO? 
Ra 1018 023130— 001073 BNE-—OTERR SEXIT VITH ERROR IF NG 
@:.. 1019 023132 005206 INC Ré sSUBTEST NUMBER =7 


mt 1020 023134 024040 

[al [9027 023136— 011002 
1022 023140 005402 

Tal 1023 023142 006302 


Ee 4024 023144-—064002 
e-. 1025 023146 005720 

ba 1026 023150 017703 155630 
e. 

G ee 


CMP =-C€RO) s~CRO)D SPOINT RS TO WORD COUNT VALUE 
KOV ORO RE GET ORIGINAL WORD COUNT 


NEG R2 SFORM POSITIVE VALUE 

ASL R2 SMAKE VALID WORD COUNT 

ADD ~~~ =CROVSR2-— 3 COMPUTE REFERENCE EROINS euoonuuseee ~~ 
TST CROD+ SRESTORE RO FOR ENDPAR ROUTINE 


HOV ADCARSRS 


re eee ee 


sGET ACTUAL END BUSS ADDRe VALUE 


ae te ae a a cn ee meee wee | ane aie nar 


. " MDIA eMAC 
& g 
1027 
1028 
a 1029 


3 1030" 
SF . 1031 


023154 020203 
023156 001060 
023160 005204 


023162 UU&537 Uc2436 JSR 


023166 60137Uc 001162 


023172 017703 155604 
023776 010301 ~~ 
023200 042703 177600 


023204 020203 

023206 QU1044°°° 
023210 O0f204 

023212 013702 001164 
023216 010103 7 

023220 042703 170177 
023224 020203 

023226 00103477 
023230 005204 

023232 013702 001166 


023242 020203 

023244 001025 
~—023246° OOS 2047 7 
023250 017703 155524 
023254 042703 147777 


~~ 0232607 0050007 


023262 020203 
023264 001015 


, 023266” 0052047 


023270 005777 155504 
023274 100477 


023276 005037 0017132 CLR 


023302 005057 001326 


~~ 023236 017703" 55546 MOV 
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CMP R2sR3 
BNE OTERR 
INC R4 


MOV ENDSEC sR2 


MOV aDUSH sR3 
MOV R3sR7 

BIC R8SECMSK sR3 
CMP R29R3 

BNE DTERR 
INC R4 

MOV ENDHD»sR2 
MOV R1sR3 
BIC BHOMSKsR3 
CMP R29R3 

BNE DTERR | 
INC R4& 


MOV ENDCYLsR2 


CHP R2seR3S 

BNE ODTERR 

INC” “R4&40°7 7 

MOV ADCSR RZ 

BIC GL147777aR3 

“CLR RS 

CMP R29R3 

BNE DTERR 

INC R4 

TST aDCSR 

BMI CTLERR 
~SOFTRY 

CLR SOFER1 


31S END BUS ADDRESS CORRECT? 
sEXIT WITH ERROR IF NO 
SSUBTEST NUMBER=10 


RSsENDPAR = =——sC COMPUTE END DISK PARAMETERS 


3GET COMPUTED ENO SECTOR VALUE 
$GET UNITsSECTOR HEAD REGe 
3SAVE IN R1 ALSO 
sEXTRACT ACTAUL SECTOR VALUE 

$1S THE SECTOR VALUE CORRECT? 
SSUBTEST NUMBER=11 

sGET COMPUTED END HEAD VALUE 

sGET UNITsSECsHEAOD VALUE AGAIN 
SEXTRACT HEAD FIELD BITS 

31S THE ACTUAL HEAD VALUE CORRECT? 


SEXIT WITH ERROR IF NG 


SSUBTEST NUMBER=12 
sGET COMPUTED END CYLINDER ADORESS 


BOCYLsRS 3GET ACTUAL CYLINUER ADDRESS 


31S THE CYLINDER AODRESS CORRECT? 
sSEXIT WITH ERROR IF NC 


SSUBTEST NUMEER=13 (00 0 000 00 


sTAKc A LOOK AT MEMORY EXTENSION BITS 
SEXTRACT MEMORY EXTENSION BITS 

3SET uP REFERENCE WORD | 

SANY BITS SET? 

SEXIT IF YES 

SSUBTEST NUMBER=140NO MEMORY EXTe BITS SET) 
SANY CONTROLLER ERRORS STILL? 

SFIND OUT WHICH ONE IF YES 

SCLEAR REREAD FLAG IF SET 

SCLEAR RETRY ATTEMPT COUNTER 


023306 012605 DTEXIT: MOV CSP)+5R5 sRESTORE REGISTERS 

023316 0126047 —- “MOV USP) 45R4 fe ea nt Pe eae Sg ge ett ere et ep ee eg 

023312 012601 MOV (SP)+sR1 3 

023314 012600 HCV (SP)+sRO 3 

"025316° "000205 8 a Re Re JEXIT TO TALLING PROGRAM 
' 023320 O05777 155454 OTERR: TST aDCSR sCONTROLLER READY? 

U23324 1000U6 BPL DITERRA SEXIT NORMALLY IF NO 

023326°>-017705 1554 62 —_________—_wO0V aDERR a RS 3 GET ERROR’ REGISTER 1MAGe 

023332 042705 175000 BIC 8175000sR5 SEXTRACT POSSIBLE SOFT ERROR BITS 

023336 05705 TST R5 SARE THERE ANY ON 

023340 00102370 7-7 “BNE DSERR- SRETRY TRANSFER IF YES 

023342 005237 001322 DTERRA: INC ERRFLG 3SET GENERAL ERROR FLAG 

023346 012700 401000 MOV DCSR»RO 3GET ADDR OF CONTROL AND STATUS REG 

0233527 612701 035334 “MOV” SERRBLKsRT £SGET ERRGR BLOCK ADDRESS” 

023356 0127U5 0v0007 MOV N7sR5 sESTABLISH LOOP COUNT 

023362 012021 MOV (ROD+s(R1D4 sSAVE DISK CONT REGISTER IMAGES 

023364 005305 RG re Ge ee —sDECREMENT LOOP COUNT” ©. 

023366 001375 BNE ond sKEPEAT IF NOT DONE 

023370 005737 001074 TST ECC 31S THIS ECC? 

‘0233747 0014027 -—_ BEQ DERECC 366 NO IF NO” 7 

3 
023376 012021 MOV CROD*#s (R14 sLCAD ECCPB IF YES 
0234007 01202 OO R OD Fa CR TTF BAND  ECCP ALS 
3 
023402 DERECC: 


anne ee ere sen ee ee = a et Se ee - 
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Bat 1086 023402 010637 004152 MOV R&eDICNT sSAVE SUBTEST COUNT 
oe / 1085 023606 000737 BR  ODTEXIT sEXIT 
; 1086 023410 005737 001244 DSERR: TST NONCON - -gCONSOLE ACTIVE? 
| (T9087 02 34 001352 BT ER RET 
> 1088 023416 032737 040000 177570 BIT B40000sC SUR sRETRY? / 
“a 1089 023424 001746 BEO OTERRA - SEXIT WITH ERROR IF NO 
Too 1090 0234267 023727001326 —n00006———cup-——-soF ER 1 #& DAVEE TRIED &-TTRES-YET 
eu 1091 023434 001412 BEC DSERRA: SEXIT IF YES 7 
4 - $092 023436 005237 001326 INC SOFER1 sINCREPENT SOFT RETRY COUNTER 
= ————-— 1093: 023442-° 005237 — 001330 ——-——— INC SOFERR —YINCREMENT~ SOFT ERROR- couNTER 
@; 109% 023446 U12605 HOV CSP) +oR5 3 
[a 1095 0234650 012604 MOV CSP) 45R6 3 
apt ete oe od OV Ore SRS e O26 0G) ON ESP SR ee 
e> 1097 023454 012600 , MOV (SP )+sRO } 
— 1098 023456 000137 022700 JMP DXFER 3GO RETRY TRANSFER 
pia——-————=-— 41 OY9 023462 - 005037 —001326 ———-PSERRAT CLR SOF ER1 - ———— CLEAR RETRY -COUN TER eeeesesesseseeseseseseseseseeseseses— 
i 1100 023446 005257 001132 INC SOF TKY sSET SOFT RETRY STOP FLAG 
a 1101 023472 000723 BR DIERRA SAND EXIT 
in 1102: 0234 74—-004537---023502—-————_C TLE RR 2 JSR ——— RS» ERR 10-13. SAVE" CON TROLLER-RECTSTERS———____________——_—_ 
eo. 1103 023500 000707 BR DIERR SAND GO INTO ERROR ROUTINE 
ah . 1104 5 
oe — a 4105 ; vee ee a ea ee < RC  S Sece n ao RS cat ne enna meee ee 
Q. 1106 3 
or 1107 | s ERROR IDENTIFICATION ROUTINE 
cet sak i Ee edna a: 
@=| 1109 3 THIS SUBROUTINE EXAMINES THE DISK CONTROLLER 
i 1110 : 8 ERROR STATUS REGISTER STARTING WITH THE 
S111 --- - FIRST -BIT CO) 2 AND ~STORES -THE- MFASK-OF—THE -F1.RST—— 
3 1112 3 ERROR BIT ENCOUNTERED THAT IS ACTIVE IN LOCATION 
A 1113 8 ERRWRDe THE COMPLETE DISK ERROR REGISTER STATE 
bop) AT THE TIME OF THE TEST “IS STORED IN LOCATION 
oe. 1115 3 ERIMGEs 
~ 1116 } | | 
tc ea ee ems ee eg ca, met Soe et creer pera Fe 
: 1118 3 
nt 1119 023502 010046 ERRIDs wmOY RO»s-CSP) SSAVE REGISTER RUsR19R29R3 
as 44207022506 010146 OV Sh sa 
@°. 1121 023£06 010246 MOV R2s-C(SP) 
[a 1122 023£1U 010346 MOV R3s-CSP) 
2s 023512017700 15216 eornikts = cee ee eee 
@:.| 1124 023516 010046 HOV kOs-C(SP)  $SAVE DERR ALSO ON THE STACK 
a 112£ 023520 001416 BEQ EREXIT+2 sEXIT IF TIME OUT ERROR 
7 023522 --012703:—000020——_-———_—_—— MO V —-8'1 6 0 3 R33. — —— SE STABL ISH LOOP—COUNT- OF -146———sssssssesesesseeeee 
“= 1127 023526 012701 002612 | MOV #S10RG5R1 sPOINT R1 TO SLIDING 1 TELE 
= 1128 023532 012702 002652 MOV #sSOORGsR2 sPCINT R2 TO SLIOING O TBLE 
i-t+-—-———— 1129 023536 - 011600 —-- ---- ———————10tP+— HOV —- CSP) » RO 3GET ERROR REGISTER IMAGE — 
@: 1130 023540 042200 BIC (R2)+*sRO SEXTRACT ERROR STATUS BIT 
KI 1131 023542 005700 TST RO | 31S ERROR BIT SET? 
a -4132 023544 --001011-—— -—--—__—B8NE — IDERR'" ©: ———"""——"—— FLAG “IT IF YES~ > >>> 
e." 1133 023546 U22101 CMP (R1)5R14 SPOINT R41 TO NEXT SLIDING 1 CONSTANT 
a 1134 023550 GO*303 DEC R3 sDECREMENT LOOP CONSTANT 
rp 1435 023552 - 001371-——__"_ BNE —10LP- — - ~-- "3 REPEAT "IF "NOT DONE ~~ 
on 1136 023554 022616 EREXIT: CMP (SP)+s(SP) 3POP STACK 
f 1137 023556 012603 MOV (SP)#sR3 SRESORE REGISTERS 
ie 1138 023560 ~ 012602-———_ 0 V - (SP 9 9 8 2-— ee Sgr en wena, 
eo; 1139 023562 012601 MOV (SP)+5R14 3 


a 1140 023564 012600 : MOV (SP) +sRO 5 
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Se 
1141 023566 000205 RTS R5 SRETURN 
1142 023570 011137 001160 IDERR: MOV CR1)sERRWRD sPUT IDENTIFYING WORD IN ERRURO, 
1143 023574 011637 001170 MOV (CSP) sERIMGE SSTORE WHOLE ERROR REGISTER 
“1144°023600 000765 BR _EREXIT SEXY T TO REG EXIT ROUTINE 
1145 5 
1146 5 
[i Sanne ——— 3 
5 1148 3 
1149 3 | 
“1150077 WRITE CONTROL BLOCK 
1151 3 
1152 5 
VS  ”~ CTHIS TABLE CONTAINS PARAMETERS USED TO DEFINE ALL 
1154 3 WRITE DISK OPERATIONS AND IS REFERENCED BY THE 
1165 3 DATA TRANSFER SUBROUTINE s(DXFER) 
a 6 aaa a a ea Se eae 
1157 - 3 
1158 | 3 
Ne ee Be Ege ee 
1160 023602 9000000 WRTIBLK: eWORD O SUNIT O»sSECTOR OsHEAD O CDUSH) 
ae x 1101 023604 044312 eWORD OOBUF SOUTPUT DATA BUFFER CCAR) 
ee 023606 177717 ono cso SONE WORD TRANSFER CWOCNYD) 
et 1163 023610 coo000 ewORD O SCYLINDER O COCYL) 
al 1164 023612 000006 eWORO WRICMD , sWRITE COmMAND (NO GO) 
aaa Saeaeeniaeemaeeioeeeiaameacas ‘cmiiiinmmmanees AND ¢ 
S 1166 ; 
ade 1107 3 
ae cat ae rs Se Se en Ee ore ae Fa as 
Qu 1109 3 READ CONTROL BLOCK 
7 1170 3 
a i Os a areca peer pe es owes 
@: 1172 } : 
! 1173 3 THIS TABLE CONTAINS PARAMETERS USED YO DEFINE ALL 


ee ite ee y READ DISK OPERATIONS AND IS REFERENCED BY THE 


ae 4175 ‘ DATA TRANSFER SUBROUTINE CDXFER) 
ene 1176 
en ee, 
@ : 1178 : 3 3 
ni 117S 023614 Qo00000 ROBLK: ebORD O sUNIT OsHEAD OQsSECTOR Os (OUSH) 
[ey SS”~”™”C«C R363 ORD TOBUR TN UT DATA BUFFER 1” ORIGIN 
@« 1151 023620 177777 eWORD -1 . 3 1 WORD TRANSFER 
ian] 1182 023622 Q00000 eWORD O 3CYLINDER O COCYL) 
loo S”—CSNS BX VV]3624 DOOOOG WORD ROCMD 3 READ COMMAND CNO G0) » COCSRY  . .©@®©..0.)..O 
on 1164 3 , 
eet 
143i 1186 3 
@. 1187 | 3 
i 1108 ; 
1 aa 0 a aa aS ie 
“a7 1190 3 
o- 1191 ; _ 
fee LS ee 3” a 
4193 3 
on 1194 3 
ce: Set ee ea Sa 
@ :: 1196 : 3 
a 1197 3 
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1198 a : SPH | 
1199 5 2 ; 
1200 3 : : 
1201 ~—— 
1202 3 
1203 5 
1208 ’ 
1205 5 
1206 3 SMeECC THEST NUMBERS 10 >> 16 13-NOV-77 
1207 —F 
1208 3 
1209 3 
42107 
1211 ; 3 
ae F212 5 
rt ——-4213 
ie 1216 ’ 
a 1215 3 
$$ $$ <9 2 OR REE TES Ti 
i 1217 3 Penta ern enn nn en ene= 
ive! 1218 5 
Ca UC ae 
@=, 14620 5 THIS TEST IS FIRST WRITE ATTEMTEO BY THE FORMATTER 
1221 5 IT ONLY A ONE WORD TRANSFER AND ONLY THE ENDING 
Bo scsssageg stillet sarki wollen 
1223 3 
; 1226 5 
Te a ee Se re a ee OE ep Do eee pe POET? ee Oe ee 
ae 1226 3 
a 1227 3 
oe eee | eee rs 
e. 1229 : 
ir 1230 023626 TN102 3CLR R4 ' + BSUBTEST NUMBER=0 | 
4 “1231 023626—004537—004276-—_____ 5S RSsRQUEST——_ J GET-2N1 
30 1232 023632 012701 0464312 MOV NODBUF sR14 3GET OUT PUT DATA BUFFER ADDRESS 
al 1233 023636 004537 016736 JSR RS sFORMAT SFORMAT DATA | 
er 41234 023642—012700 023610 —________—_ Ho Va wR TBLK*65RO 3 GET CYLINDER ADDRESS ORIGIN —_————————— 


1235 023646 005010 CLR CRO) 3sMAKE CYLINDER=0 

1236 023650 012740 177777 MOV B-19-CRO)D SHAKE WORD COUNT=1 

1237 023654 010140-—— lc NOV R11 = (ROD 3 MAKE ODBUF ‘CORE -ADDRESS-STARI 
1238 023656 0uU5040 CLR -(RO) BMAKE OUSH=0 

1239 023660 004537 022700 JSR R5esDOXFER 3GO WRITE ONE WORDILS2 28s 
1240 023664°~ 06653700 3342 9SR RS s TSTCTE 3 EXIT -T0 TEST CONTRO GOO 
1241 3 

1242 : 3 


. 4 "4 / 3 ee a em RN Sa AE ae ae Re A RR Sr? SARIS AR ERA ST LE SAE a FE I, I IE FE TTS IEEE PAE IE SSN ae ee | ce RCC OIE APE DDL SSAC Eee 3 TRIE ES ERIM tinh os oi ke ART ATENEO ERE ERATE SEAT TETRA 6 0 MARE rar RRO ep ER Re EE CORRS 


1244 


| we -_s 
Re me. 


©} 
1255 : 3 
1256 3 
>. 1257 3 
Se !UtCtCt*=C<“<‘<‘<; < CS}! 
D2 1259 3 ONE SECTOR WRITE TEST 
| 1260 3 
a | 2° aaa RS | T T ATA NE SECTOR OF THE DISKe 
ee 1262 7 STHE CYLINDER ADDRESS IS NORMALLY DETERMINED BY RWCYL WHILE 
6 1263 BTHE SECTORsHEADsSAND UNIT VALUE IS DETERMINED BY RWUSHe 
ie 1264000 5 OPTIONALLY THE SECTOR AND HEAO IS DYNAMICALLY SELECTABLE 
QQ: 1265 SBY THE CONSOLE SWITCH REGISTER IF CSWTCH IS LOADED WITH 
a 12066 SANY NON ZERO _VALUE®e 
Fac 1267 | re See _~ 
2 ae 1268 5 
[v2] 1209 023670 012701 044312 TN112 MOV ROOBUF sR1 SGET OUT PUT BUFFER ADDR 
"1 “1270 Seeks eee ee “R5sRGUEST ~~ SREQUEST 299 0000 
@:: 1271 023700 004537 ~016736 JSR R5 oF ORMAT SFORMAT DATA BUFFER 
i 1272 023704 612700 623610 MOV BuURTBLK+osaRO0 sGET CYL ENTRY CB ADDRESS 7 
is! 2737023710 0143710 001056 MOV =o RWC YL» CROD SSPECIFY CYLINDER CNORM =MAXCYL)D 
Qi 1274 023714 U13740 001046 MOV WPSECs-CRO) sSPECIFY ONE SECTOR WORD COUNT 
al 1275 023720 010146 MOV Ris-CRO)D sOCAR =QDBUF ORIGIN 
ee (1276 O2372e 005737 0014250" “TST CSWTCHO ~ §$ODOFS DUSH COME FROM CSWR?> 
cal 1277 023726 G61406 BEQ et1he SBRANCH IF NO 
o- 1278 023720 013702 177570 MOV CSWR Ke 3GET DUSH VALUE 
st 1279 02 3734 042702100000 BIC BREPBITsR2 ———— SREMGVE REPEAT BIT IF ON. 
Qo 1280 023740 010240 MOV R2s9-CRO) 3LOAD IN DUSH VALUE 
iat 1281 023742 Qu040e2 BR e+6 sCONTINUE 


“Ve82 023744 ~ 013746 ~~ 0071054 


MOV ROUSHs-CRO) SSPECIFY CONSTANT DUSH  CHAX VALUE) , 


1283 623750 004537 022700 JSR R5 sOXFER SPERFORM ONE SECTOR WRITE 
1254 023754 04537 003342 JSR RS5sTSTCTL 3GO TO NEXT TESTIF NO ERROR 
1285 a a ee oo = ons re ee ae ae ere a 

2 1286 5 
eo. 1287 5 

ie “~~ 1288 ~ pe pe a 3 “ONE SECTOR READ TEST 7 
a 1289 : 

a 1240 5 

oy !””~*~<CS~ a ia a ari i ieee 5 FHES TEST READS DATA FROM ONE SECTOR OF THE OISKe 
@. 1292 STHE CYLINDER ADORESS IS NORMALLY DETERMINED BY RWCYL sWHILE 

= 1293 STHE SECTOR AND HEAD ADDRESS IS NORMALLY DETERMINED BYRWUSHe 

ae 9.29. PALLY THE ‘SECTOR AND HEAD ADORESS MAY BE DYNAMICALLY 
ee 129° SSPECIFIEO BY THE CONSOLE SWITCH REGISTER IF THE CSWITCH 

rs 1246 SLOCATION IS NON ZERO. 

ce ee 3 — ee ee 
a 1298 5 

i 1249 023760 012700 023622 Tm128 0 = MOV BROBLK+6sRO SGET CYL ENTRY ADOR 

al 1300 022764 006537 004276 SSSR RS SRQUEST (  FREQUEST 219000 
ea 1301 023770 013710 001056 MOV RWCYL» CRO) sSPECIFY CYLINDER € NORM =MAXCYL) 

rast 1302 023774 013740 001046 MOV WPSECs-CRUD sSPECIFY ONE SECTOR READ 7 

os 1503 024000°—012740° 047314 MOV IT DBUFT9—CROD™ SPUT DATA IN TDBUR 
re 1304 024004 005737 001250 TST CSWTCH sDOES DUSH COME FROM CSWR? 

faa 1305 024010 001406 BEO otihe SUSE RDUSH VALUE IF NO 

lan 1306 024042 013702177570 MOV CSWRsR2°>- $GET SWITCH REGISTER 
@.) 1,07 024016 042702 100000 BIC HREPBITsR2 sCLEAR REPEAT BIT IF ON 

rae 1308 024022 010240 MOV R2s-CRO) sLOAD IN DUSH VALUE 

GeO 024024 000402—- > ‘BRO et sCONTINUE) 7 
5 1310 024026 01374U 001054 MOV ROUSHs-CRO) $LOAD DUSH CMAXIMUM VALUE) 

on 1311 024032 004537 22700 JSR RS »DXFER SPERFORM READ OPERATION 

o 


: ts = 
tax , : 
Es a ff 
aa . oO Oe oe EE RT eS SS a SST em aletaadeiemmemmatnemmnend) Cotte eee OOO ene te A ND END SERENE eR ee ee ee eee ea A a aR REE | j 
i + > \ : 
: : . 
.] 
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; “< 024036 004537 003342 | JSR RSs TSTICTL - p60 TO NEXT TEST IF NO ERROR 
~ 3 “3 > 
* an - : “aa 
i. POU Gp OG ag ge me ay se ge ET age ee a ee Se ee ey ee ee gna ge ee ge a ae ee ee we ee ree 
a. Se 1316 | . 
"al 1317 3 
S978 
e- 1319 5 . 
: 1320 3 THIS TEST PERFORMS WRITE OPERATIONS WITH AN EVER 
: 1324 FIR CRERSING WORDCOUNT STARTING WITH T_AND INCREASING IN 
en 1522 sPOWERS OF 2 TO A MAXIMUM OF 8192e WORDS 
im 1323 . 3 EACH WRITE OPERATION STARTS A ABSOLUTE O OISK 
Aa] eo eee a ee a ee ey ee a 
Pe 3 : 
il 1326 . 7 if 3 
S36 Se SSS ee 
@-. 1328 0246042 0050046 TN738 CLR R4 sSUBTEST NUNBER=U 
rs 1329 024044 004537 004276 JSR R5 sRQUEST sREQUEST 211 
ler 1330 0246050—005001—__________—_—""——-CLR- > R1- . ——— 3 CLEAR INDEX-REGTSTER 
ox 1351 024052 012705 000016 MOV B1besRS sESTABLISH MASTER LOOP COUNT 
-" 1352 024056 012700 623610 TNI3LP2 MOY OWRTBLK*6sRO sGET CYL CB ENTRY. 
b~ -1352 024062 --G05010-—-—— --- -————————_ CLR --——— (RO - ---— ————3 CYL INDE R=0 ~~ 
mn 1334 024004 016102 002612 MOV S1ORG(R1)sR2 sGET WORD COUNT (22 NEXP) 
. 133£ 0246070 005402 NEG R2 SFORM NEGATIVE VALUE 


024072010260 eee ey R29=CROI-— 3 SPEC IF Y- #ORD - COUN FOU —— ——-—.-— 
024074 012740 o00000 | MOV 8Os-CRO) SBAR=ZERC ADDRe CORE 
024100 005040 CLR -(RO) sDUSH =0 
024102 - 004537 —022700——_—__—_—_———_—_ JSR R5 »sDXF ER ————— PERFORM Seine 
024106 0U5737 001322 TST EKRFLG ZANY ERRORS? 
024112 001004 : BNE TNISEX SEXIT IF YES 
/024114--- 005206 -———--- RY INO REMENNT '$u8TES to ___ 
024116 005721 TST CR1ID+¢ SINCREMENT WORD COUNT INDEX 
024120 005305 DEC R5 SDECREMENT LOOP COUNT 
O2chl2¢" 061355 Ss ee ee BNE ‘TNT 3SLP -—@—— BREPEAT IF NOT DONE — 
024124 004537 003342 INISEX: JSR RS sTSTICTL sEXIT 
3 
I ee SUE a eee oe ’ Beers Beatie he dae, 
3 | 
3 GNE SECTOR READs WRITE sCOMPARE TEST 
a a a ee 3 Sastre ee ee ee age ee 
3 
3 THIS TEST WRIITES DATA ON ONE SECTOR OF THE DISK,» 
Dy Neeaeed IREAOS TT BACKs AND COMPARES THE DATA OBTAINED VITH "OTT 
STHE ORIGINAL DATA WRITTENS 
3 THE CYLINDER ADDRESS IS SPECIFIED BY RWCYL WHILE 
STHE-SECTOR’ AND HEAD “VALUES “ARE NORMALLY SUPPLIED BY 
sRUUSHe 
5 OPTIONALLY THE SECTOR AND HEAD DATA MAY BE 


BDOYNAMICALLY SUPPLIED FROM THE CONSOLE SbITHCH” neeiaree 
SIF CSWITCH CONTAINS ANY NON ZERO VALUEs 


5G 5 pe a 


3 ; 
1365 024130 012700 035526 THIT48 MOV | AWRCB+6sRO ‘SGET CYLINDER ENTRY ADDR 
1366--024434—004537 004276 —_________ JSR -—— RS sRQUEST-——_——_ 5 REQUEST 211° 
1367 024140 013710 001056 ~— ~~ hOV RWUCYL» CRO) BSPECIFY CYLINDER ADDRESS ' 
1368 (O261ks (013740 001046 MOV WPSECs-C€ ROD dSPECIFY ONE SEErOr OPERATION 


fe ages es rail ce te A a ities Or AIA WAPATO Som'sg «2 5 te mem meee ween 6 wetaree on. EE EES Om EOE A 2 tome * eee 8 me nes en nee nee an: 2: —— eee ten ERR RATT NL TTD TTT! Set Tre! 
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1369 024150 005740 TST ~(RO) sSKIP OVER BAR CB ENTRY 
@ 1370 024152 005737 001250 TST CSWTCH sDCES USH DATA COME FROM CSWR2 
f 1371 024156 001406 BEO et+the 3USE RDUSH DATA IF NO 
ay 4372° 0246160013702 177570 ~ MOV”  CSWRsRZ2  ~ ————S*XSGET DESIRED DATA 
ee 1373 024164 042702 100000 BIC BREPBITsR2 sREMOVE REPEAT BIT IF ON 
| [2] 1374 024170 010240 MOV R2 s-C RKO) | SENTER DUSH VALUE 
Pep B75 W261 22 OOD DE BR 3CONTINUE 
@: 1376 024174 4137460 0601054 MOV ROUSHs-CRO) sPUT MAXIMUM DUSH VALUE IN 
re 1377 024200 012761 Uas4312 MOV HODBUF »R1 sGET OUTPUT DATA BUFFER AQDRESS ee 
ae 1378 024204 ~ 004557 ~ 016736 ~~ SSR ~ RSSFORMAT SFORMAT BUFFER 
ae 024210 004537 035356 JSR RSsWRC SPERFORM WRITEsREAD AND DATA COMPARISON 
roi 024214 004537 603342 JSR RS sTSTCTL 3GO TO NEXT TEST IF NO ERROR 
a 3 
i 3 
* eee gs ce eae e + READs WRITEs COMPARE COUNT TEST 
‘ 3 
pp See eee ees eee ee Oe est aha ee | Baayen Oat i ge ae 
Ge 1387 3 THIS TEST PERFORMS WRITEs READ AND DATA COMPARISONS 
i sWITH AN EVER INCREASING WORD CCUNT STARTING WITH ONE AND 
= SINCREASING BY POWERS OF TWO TO A MAXIMUM OF 512 WORDSe 
e Seed iy eet re ees ee eg ne Es gE ACH DISK OPERATION STARTS AT ABSOLUTE OISH AODRESS = © 
a SZERO® 
= SALL DISK AND DATA PARAMETERS ARE CHECKED DURING THE TESTe 
p24) 3 
re a a A a ais 
eh 3 
lar 024220 012701 044312 TN15: 8 4OV RODBUF »R1 SGET OUTPUT BUFFER ADDR | _ 
- as 1397 024224 004537 004276 JSR RS »RQUEST = =—“<CSS REQUEST 211 
| 1348 024230 004537 016736 JSR RS sFORMAT JFORMAT BUFFER 
ie 1399 024234 012705 000011 mOV B115R5 SESTABLISH MASTER LOOP), 
i ”~=<—s*é‘«wN BO RV K2KO 005001 — ELLRO RT sCLEAR INOEX REGISTER 
* 1401 U24242 005004 | CLR R4 SSUBTEST NUMBER=0 
a 1402 024244 012700 035526 TRISLP? MOV  BWRCB+69RO_ SGET WRITE/READ CYL ENTRY ADOR 
ia) St~=<‘é™ 43 O2K250 ° 0USO10 — CLR (ROD ~ SCYLINDER = O 
@™ 1404 024252 016102 Q02612 HOV SIGRGCR1) sR2 JLET WORD COUNT =2N (N=EXP) 
gn 1405 024256 005402 NEG = =R2 3MAKE NEGATIVE 
37 . 1406 024260 010240 MOV R2s-CRO) 3PUT IN wORD COUNT ENTRY 
@- 1407 024262 005740 TST -(RO) 3SKIP OVER BAR CB ENTRY 
hx 1408 024264 OU504U CLR, CRO) sDUSH = 0 ei ate suites a 
for ~ 1409 024266 004537 035356 “JSR R5 swRC 300 WRITESREADsDATA COMPARISON 
@ 1410 0246272 005737 001322 TST ERRFLG 3ANY ERRORS? 
1411 024276 061004 BNE TISEX | sEXIT IF YES re 
ie 1412 024300 O052U4 INC. Ra SINCKEMENT SUBTEST COUNT 
Qe 1413 024302 005721 TST CR1)+ SINCREMENT WORD COUNT INDEX 
ae 1414 024304 005305 DEC RS 3DECREMENT LOOP COUNT _ = 
ie: S”t*é‘sé™:::« Nw AS 2K 3D = ©0UI3SEO0~—~ BNE TNTSLP SREPEST IF NOT DONE 
@«: 1416 024310 0046537 003342 TISEXs JSR RSsTSTCTL SEXIT 
my 1417 ee | ae ee ede ee ee 
| 49) “14618 3 
@™ 1419 : 
oT 1420 _ 0ECT ia ees a cya h ee eee se ges ts pee Soa ete a ge se tee Sep ee ee Ss es 
om eto 5 
@= 1422 5 WRITE PROTECT TEST 
oe 1423 ee ee cn eter eh Fae te ve ee eh Nese, seth tee ecee eae ae ese st 
ae W240 3 
oe 1425 ’ THIS TEST VERIFIES THAT THE CONTROLLER WILL NOT 


a ete a en nD ne 6 MeN i oem 5 pment + merce ome reese pts ssa ss asi tl PSS eras Ppa SSP Peru Pn ahr 
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1426 3 WRITE OVER WRITE PROTECTED SECTORS. 
1427 3 
1428 s FIRST THE TEST SETS THE WRITE PROTECT BITS OF THE 
1429 3 ABSOLUTE SECTOR O AND THEN ATTEMPT TO URITE a 
1430 3 ON THAT SECTOR.THE TEST THEN VERIFIES THat THE | aaa 
1431 3 CONTROLLER ABORTED THE WRITE OPERATION AND THAT © 
1432 s THE WRITE PROTECT ERROR BIT IS ACTIVATEDe 
1433 ee pe te a 
. 1434 3 
isi 1435 3 | —— ; 
Cot, 1456 U246351% U05S00R = ENTS CCLRC CRG SENET SUBTEST NUMBER 
@.. 1437 024316 004537 004276 JSR R5 sRQUEST SREQUEST 211 
Nh 1438 024322 005237 001176 INC SPECHD SFLAG SPECIAL TRANSFERC(GREATER THAN 256 WORDS) 
C3] 1459 024326 G1270T 044312 HOV BODBUF sRT BGET ODBUF ADDRESS 
Tal 1440 024332 063701 001062 ADD STRCNTsR1 SADJUST DATA BUFFER FOR STRIP OPTION 
te 1441 024356 004537 016736 JSR RSsFORMAT 360 FORMAT BUFFER 
malO”C«‘C‘«G 20243427 013737 001304 UsSS3T0 MOV WPRBITSODSUF=Z FADD BRITE PROTECT BITS OS 
ou, 1443 024350 005037 044306 CLR ODRUF-& SMAME SECTOR-HEAD HDR VALID 
te 1444 024354 012700 025450 mOV HISECFBsRO SENTER FORMAT BLOCK ADDR 
hale “1445 0243607 013760" 001046 U00006 ———————— ¥OV SC WPSECs&4C RUDY ———S FADD 2 WORDS FOR HEADERS 
@= 1446 024366 162760 000002 000004 SUB “82 54(RO) 3 
ie 1447 024374 0045357 022700 JSR R5 sDXFER 3GO REFORMAT SECTOR 
ee 024400~° 0050377001176 CLR SPECHD SCLEAR SPECIAL COMMANO FLAG =~ ’ a 
a 024404 005737 001322 TST ERRFLG SERRORS? 
ont 024410 001116 BNE TNIGEX sEXIT IF YES 
(024412 ~O0£206°° > © ‘INC R& a SSUBTEST NUMBER=1°0WRITE PROTECT OK) 
024414 012700 044312 MOV ROOBUF »RO sGET BUFFER ORIGIN 
024620 4137u1 001050 MOV POSWP 5R1 SESTABLISH WORD COUNT 
024424 0054207 °° NEG CRO)+ ~~ ~~~ sCOMPLEMENT REFERENCE DATA 
024426 0u5301 DEC R41 sDECREMENT LOOP. : 
024430 001375 BNE onk BREPEAT IF NOT DONE 


(0245427 00636017077 


024432 — 012700 “024652 
024456 &13700 001046 000004 
024444 004537 022700 
024450 ~ 005737 0013220; 00 
024454 001003 
024456 605237 001322 
024462 0004717 ~~ 
024464 005204 
024466 617703 154322 
024472 042703 077773 
024476 6012702 o00004 
024502 020203 


024506 009060 


024506 005037 9001322 
024512 005204 


‘026514 012701 04631200 


024520 0u4537 016736 
024524 012700 025470 


0245307 0050107 
026532 013740 G01046 


024536 013701 001234 


024544 016140 061200 
024550 005040 

024552 004537 ~ 022700 
024556 605737 001322 


MOV ~~ 8T16WB RO sGET aRITE BLOCK ADDR 


MOV WPSECs4CRO)D SENTER WORD COUNT 

JSR RSsDXFER 5 | 

TST ERRFLG 

BNE et+8e SEXIT IF NO 

INC ERRFLG SSET ERROR FLAG 

BR “JNIGEX 3EXIT ON ERROR ~— 

INC R& SSUBTEST NUMBER=2CERROR DETECTED) 
MOV QDERR RB sGET ERROR REGISTER 

BIC R7777355sR3 SEXTRACT ERROR 

MOV a4sR2 3SET UP REFERENCE ERROR &ORD 

CMP R2 »R3 SARE THEY EQUAL? 

BNE ——SAT NT6EX sEXIT IF NO © 

CLR ERRFLG SCLEAR EGROORROR FLAG 

INC RS SSUBTEST NUMBER=3CWRITE PROTECT) 


MOV ~ BODBUF sRT SGET BUFFER ORIGIN — 


JSR RS sFORMAT 3GO FORMAT DATA 
MOV RISECRB+6sRO SGET ONE SECTOR READ BLOCK ADOR 
CLR ROD BMAKE=Q 00 
MOY WPSECs-CROD sENTER WORD COUNT 
MOV CURDSK sR1 sGFET CURRENT DISK NUMBER 
ASLO RA SMAKE VALID INDEX 
MOV IBF FBLCR1)9-CROD3 
CLR ~(RO) SSECTOR sHEAD=0 
JSR RS sDXFER ———— SREAD SECTOR WITH WRITE PROTECT 
TST ERRFLG SANY ERRORS? 
a 
NS : J 


BSERROR ON WRITE ATTEMPT 2 0 


Do a ~~ 
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) 
1483 024562 001031 BNE TN1I6EX sEXIT IF YES 
ca 024564 005204 INC R4& SSUBTEST NUMBER=4(DATA READ OK) 
B™ 1485 024566 013700 001050 MOV POSWPsRO sSPECIFY 256¢ WORD COMPARE 
KH 1486 024572 U04537 017106 _ JSR sa RS »DATCMP sSEE IF DATA WAS ERRONEQUSLY OVERWRITTEN — 
"9487 024576 005737 001322 St ERRFLG SANY ERRORS? 
a 1488 024602 001021 BNE ™N16EX sEXIT IF YES 
fo 1489 024606 OOS206 __INC RS ____SSUBTEST NUMBER=5(DATA OK) _ one 
7) ”—~<=~*é‘“‘x KG 2KGHOH =GS5OS7 44306 ~ CLR + ODBUF-4_ SRESTORE NRMAL HEADER FORMAT 
oe 1491 024612 005037 044310 CLR ODBUF -2 sFCR SECTOR O 
| G2 024616 O1270U 025450 HOV _@ISECFBsRO —_=36ET FORMAT BLOCK ADDR en ee 
Nel 1493 024622 Uu05237 601176 InC  ~— SPECMD sSET SPECIAL TRANSFER COMMAND 
ain 1494 024626 004537 022700 JSR RS:DXFER SRESTORE ORIGINAL FORMAT TO SECTOR 
ye 1495 024632 605037 001176 _ CLR ss SPECMD _3CLEAR SPECIAL TRANSFER FLAG 
~<A YG 024636 = GU5737 YO1322°°~— TST ~—C ERRFLG sANY ERRORS? 
Boo 1497 024642 QU10uU1 BNE TN16EX sEXIT IF YES 
fis 1498 024644 UU5204 INC R4 _SSUBTEST NUMBER=6C(REFORMAT OK) 
oes ~ 1499 024646 004537 003342 TNI6EX: JSR RSs TSTICTL sRETURN 
ee 1500 3 
me 1501 , | Soe epee Se ee ee 
°C ~ _ oe “ ° i oe i 
% ] 1503 3 TEST 16 TRANSFER BLOCK 
Oe 1504 Dee hoot ee ee es Ne Sawa len eet Ones 
a OS ee so 
Bs 1506 5 7 
mn 1507 024652 Go0000 T16WBt WORD O sDUSH =0 ee _ | 
ae ~ 9508 024654 0446312 ehORD ODBUF 3 30BAR=O0BUF — 
pie 1509 024650 1777u0 eWORD 177700 suORD COUNT LESS THAN ONE SECTOR 
ior, 1510 02466u GuG000 ob ORO O sCYLINOER OO _ ae 
ic; Ssté‘isé‘sé‘s*~*é*N‘S A: RK HHA!” QOOOUE ——“‘SNTT....C..C‘(; eWORD WRICHD = suRITE OPERATION 
ee 1512 024652 ISEC wB=T 16WB 
[a4 T2173 3 ae 
bau ET : = 1 et - 
ae 1515 5 
— 1516 3 eee sae es 
as 2 9 aa ease | 
£2 1518 3 
ee 1519 j . 
Lb s————— 4529 7 a i ae | 
po 1521 ; : 
rs 1422 3 - ; nee | 
i as. |.) nis . ie > : 
a 1524 | 
je! ey a _ 3 ss OMeECC TEST NUMBERS 17>> 21 — eee | 
7 aie: |): ie eo | 
ee 1527 ; ; | 
[ol 1528 j ee eee Pe Ts oe Sates oe ek 
ae ee ge ee ee 
Bhar 1530 ; ; 
aie 1531 5 ae 
at ~ 4532 3 
Do 1533 ; 
ie 1234 3 HEADER OVERRIDE TEST : 
ET ~~ 4535 3 COFCO EE CECE EEE EEE OES 
a 1536 3 
z 1537 5 Peer Serer pete 
as. |. +; ae Tne eee a Gaus eee 
p 15:39 5 
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VG CREADER CHET K-LOCTC IS FUNCTIONI iC PROPELY. 
0 8 THE HEADER IS FIRST ERROWNEOUSLY WRITTEN AND 
3 THEN A’ NORMAL READ OPERATION IS ATTEMPTED 
B TO INSURE THAT WE CANNOT READ THE SECTOR. 
3 THE READ WITHOUT HEADER CHECK COMMAND IS ySED 
8 TO THEN READ THE SECTORSCHECKS ARE MADE TO INSURE 
——F-THAT NO ERROR OCCURS AND THAT THE DATA IS CORRECTe® 


3 
3 THE SECOND SECTION OF THIS PROGRAM CHECKS 
y THE ABILITY CF THE FORMATTER TO READ THE HEADER FIELD = 
3 HEADER CRC DATA FIELD AND DATA CRCoe 
3 
peer eee 
3 
024664 005004 ™178 CLR Ré sINITIALIZE SUBTEST COUNT 
024666 004537 004276 ———SFSsSs—s—sFsFfFfFfffs SR SFR SROVEST SREQUEST 211° &~©»}»} ~~ ——™—— 
024672 012701 046306 MOV HODBUF-45R1 3GET OUTPUT BUFFER ADDRESS 
024676 012721 177774 OV H177776sCR1)¢ sSsSET FIRST HEADER TO BE ERRONEOUS 
024702 —00£02 8———ITTVWVW""""""" 1L& 1) & JAKE CYLINDER HEADER VORD VALTO 
024704 63701 001062 ADD STRCNT R11 SADJUST BUFFER FOR MCOMPARE 
024710 004537 016736 . JSR RSsFGRMAT - 3FORMAT OUTPUT BUFFER | 
024714 °°" 012700 — 025450 0 0 N17F Bs RU 3 GET FORMAT CONTROL BLOCK ADORESS 
024720 065237 001176 INC SPECMD 3SET SPECIAL TRANSFER FLAG - 
024724 004557 022700 JSR RS sDXFER SURITE ERRONEOUS HEADER AND DATA 
024730-~00S8037—0019 26 CLR SPEC MDF CLEAR SPECIAL TRANSFER FLAG 
024734 005737 001322 TST ERRFLG ZANY ERRORS? 
024740 001402 BEQ TNI7ZA sCONTINUE IF NO 
024742 000137" 025616 smP TNIVEX* OS "Fw ENIT IF YES ee 
024746 005204 TNT7A38 INC R4 SSUBTEST NUMBER=1(REFORMAT OK) 
024750 012700 025472 MOV HISECRB*+8e.RQ  3sGET READ BLOCK ADDR 
024754 012710 000004 nov BROCMDs CRU) 3 INSURE READ COMMAND PRESENT 
024760 O0*f040 CLR -(RO) _ BSCLEAR CYLINDER 
024762 013740 001046 MOV WPSECs-CRO) ' gSET WORD COUNT TO FULL SECTOR 
"024766 013701 001234 HOW CURDSKSRT 3G ET CURRENT OISK NUMBER 
024772 u6301 ASL R1 1 { $MAKE WORD INDEX 
024774 016146 001260 HOV IBFTBLCR1)s—(RO) 5 UCAR= INPUT BUFFER ‘ORIGIN 
025000005040 ELI =(RO) ~~ 3 DUSH=0 — 
| 025002 GU4537 022700 > JSR RS »DXFER sREAD SECTOR WITH BAD HEADER 
025006 U0S737 001322 TST ERRFLG BANY ERRORS? ; 
“025012001003 BNE tke SPONTINUE IF YES” 
025014 005237 001322 INC ERRFLG 3SET ERROR FLAG IF NO ERROR DETECTED 
025020 000576 &R -INT7EX sEXIT IF NO ERROR FOUND | . 
025022 —017703-—15 3766  _ MOV a@DERR»oR3  3LOAD ERROR REGISTER 
025026 012702 000002 MOY B2sR2 3LOAD REFERENCE ERROR WORD 
G25032 020203 CMP R2sR3 31S THE DERR RIGHT? 
025034 — 001170 BNE TNIZEX  BEXTT OIF NOU | 
025036 005206 - ENC R4 sSUBTEST NUMBER=2CERROR READ OK ) 
025040 005037 001322 CLR ERRFLG SRESET ERROR FLAG 
“025044012737 000016 O2Sk7Z_ SS MOV SRWHCHDa ISECRB +8. 3SPECIFY READ WITHOUT HEADER CHECK 
02£052 012700 ° 025462 MOV HISECRBsRO sGET READ BLOCK aODRe 
025056 004537 022700 JSR R5sDXFER SREAD IGNORING HEADER WORD 
025062 ~ 005737 001322---—SFFSFFFfFsFsSsFsFsSé<‘tYST™” ‘ERRFLG S$ ANYERRORS? 
025066 001153 BNE ™N17EX SEXIT IF YES 
Cac (atc ist asst fot ail g «siecle 5x4 batman (dbs ce a aso So scammer So Co 3 SOO EG eo SPE gg ee, ere ae git Re eae Bt pgs Na a a a Ra aaa a rare 


a 


Ne 


N R4 SSUBTEST NUMBER=3 CREAD JENORING HEADER OK 
RODBUF »R1 
R5 sFORMAT 


POSWP»sRO 


R5sDATCMP 


ERRFLG 
TNI7EX 


R4 


ODBUF-4 
ODBUF-2 


“RINI7FBsRO 


SPECMD 


R5 »DXFER 


SPECMD 


3LOAD BUFFERR ADOR IN R1 

SREFORMAT BUFFER FOR COMPARE 
SSPECIFY WORD COMPARE COUNT 

BCHECK DATA 

JANY ERRORS? 

sEXIT IF YES __ 

sSUBTEST NUMBER=4(DATA IS CORRECT) 
sWRITE PROPER FORMAT ON SECTOR 


OE CL een 
3GET FORMAT CONTROL BLOCK 
SSET SPECIAL TRANSFER FLAG 


sREWRITE CORRECT FORMAT _ 
sCLEAR SPECIAL TRANSFER FLAG 


~ READ “HDR SHDRCRC sDATASDATACRC COMMAND VERIFY 


er ee a rr eect server mmr pt ae re STESSSERAETS, Te nA PU Sf SR ES i Ms TS RY SE SR NNO A-SI VTA SOSA ER nth Pa AR ee ey hr res AR ee CAN PNR Se SSM STERN a OER tA ty 
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> 
b 1597 G25070 005204 INC 
a 2598 025072 012701 044312 MOV 
ae | 1599 025076 004537 016736 JSR 
is 1600 025102 013700 001050 MOV’ 
4; ”~*~*”:C~«N OT” 25106 004537 017106 “JSR 
D| 1602 025112 005737 001322 - 1ST 
[el 1603 025116 001137 _ BNE 
7; ”—~—<Ct:::—<“ OOH QZSH120 OOS204 INC 
B= 1605 025122 UUS037 044306 CLR 
, 1606 025126 005037 044310 CLR 
“9607 025132 012700 025450 ~~ MOV. 
1608 025136 005237 001176 INC 
1609 025142 004537 022700 JSR 
1610 025146 G05037 001176 CLR 
1611 3 
1612 3 
VON rr 3 
16014 3 
1615 3 
OI 
1617 5 
1618 3 
1619 3 
1620 3 
1621 3 
‘1622, . 3 
1623 025152 005737 001322 TST 
a 1624 025156 001117 BNE 
" “4625 025160 005204  —~— ~<SNE 
ys 1626 025162 6uv5737 001064 TST 
" 16027 025166 001113 BNE 
[at 1628 025170 012700 U27156 MOV 
“| 1629 025174 012760 044312 Qgg00nd2 MOV 
ra 1650 025202 013760 001046 Q00004 MOV 
aay “4651 025210 162760 000004 000004 SUB 
3 1642 025216 012701 044312 MOV 
36 1633 025222 004537 016736 JSR 
rei “4634 025226 U627U1 000010 ADD 
Bow’ 1635 025232 OQQ4537 016736 JSR 
faa 1036 025236 005237 U01176 INC 
lolS””C~O”:—CN GS? ~OZ252K2? 004557 022700 °° — “JSR 
Da 1638 025246 005037 001176 CLR 
far 1639 025252 005737 001322 ‘TST 
ri 4640 025256 001057 — BNE 
yaa! 1641 025260 0052U4 INC 
fas! 1642 025262 012700 025436 MOV 
sa 1643 025266 013760 001046 O00004 = mcv 
Da 1644 025274 162760 000004 000004 SuB 
[s 1645 025302 013702 001234 | 
OAS 025306 006302 ASL 
Doo 1647 025310 016237 0U1200 025440 MOV 
a 1648 025316 005237 001176 INC ‘ 
yoap ~ 464° 025322 004537 022700 JSR 
ea 10:0 025326 005057 001176 CLR 
eal Jo$1 025332 005757 OU1322 TST 
a 4652 025336 0010c7_ BNE 
> 1653 025340 005204 INC 
es 


ERRFLG sERRORS? 
T™N17EX sEXIT IF YES 
R4 SSUBTEST NUMBER=SCREFORMAT OK) 
OLOHDR 300 wE HAVE BAD READ HOR ROMS? 
TNI7EX sEXIT WITHOUT ERROR IF YES 
BWHSCCB RO SPOINT TO WRITE HDRsHORCRCsDATAsDATACRC 
nODBUFs2CRO) 3LOAD OUTPUT BUFFER ADDRe 
WPSECs4CRO) $LOAD WORD COUNT  —_s___© - 

~  ft&4sdCRO) 3AD JUST FOR EXTRA DATA 
ROOBUF sR1 SFORMAT DATA AREA 
RS sFORMAT 3 _ St hatte tet _ 
BesR1 | ADJUST DATA AREA FOR EXTRA WORDS 
R5sFORMAT SREFCRMAT BUFFER 
SPECMD SFLAG SECTOR DATA WORD CHANGE 

~~ R5SsDXFER- 3GO REFORMAT 
SPECMD SCLEAR SPECIAL COMMAND FLAG 
ERRFLG SERRORS? —_ 
TNI7EX sEXIT IF YES 
R4 sSUBTEST NUMBER=6(REFORMAT OK) 
ARDHOBKsRO sPCINT TO READ ALL DATA WOROS BLOCK 
WPSECs4 (CRO) “ZSENTER WORD COUNT 
N4 s4CRO) sADJUST WORD COUNT 
CURDSKsR2 3SET UP INPUT ADURe 
R2 3USING CURRENT DISK ADDR 
IBFTBLOR2)sRDHDBK+2 3 
SPECMD - SFLAG ODD TRANSFER | 
R5 sDXFER sTRY READING 
SPECMD sCLEAR SPECIAL COMMAND FLAG 
-ERRFLG SERRORS? ee 
TN17EX sEXIT IF YES” 
R4 sSUBTEST NUMBER=7C(NO ERROR ON READ) 
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a 1654 025342 2 016001 000004 MoV & (RO) oR1 SSET'UP:FOR DATA COMPARE 
C;  —”—“—i,:«S HSS O2S3KHG™H = '0010100 MOV R1skRO 3 
~y 1656 025350 005400 . NEG RO 3 
a 1657 025352 uv04537 017106 JSR RS sDATCMP sCHEACL DATA WORDS 
“aT "4658 625356 005737 001322 ————— TST ERRFLE sERRORS? 
> 1659 025362 001015 BNE TNI7EX sEXIT IF YES 
ct 1660 025364 UuS204 | INC RS 3SUBTEST NUMBER@=10(DATA OK) 
oe ~ 4601 025366 0127G0 025450 °& ~~ MOV ORI SECFBsRO SREFORMAT SECTOR 
> 1662 025372 GOS5037 044306 CLR ODBUF-4 SRESTORE SECTOR 
oC 1663 025376 005037 044310 CLR OLBUF -2 | 3 ee 
Nat: 9666 O254U2~ 005237 001176 ~SXIN€ SPECMO” 3 FLAG ODD TRANSFER: 
ay 1665 025406 00453? 022700 JSR RSs TXFER SRESTORE SECTOR O 
a 1666 02°412 005037 001176 CLR SPEC KD SCLEAR TRANSFER FLAG 
an” 4667 0256167 012737 044306 OZ7T60 TRYVEX® MOV BOOBUF-S swHSCCB+2 ~~ BRELOAD TRANSFER ADDR. 
yi 1668 025424 012737 O00004 025472 MOV BROCHOUs,ISECRB+8esRELOAD READ COMMAND 
fel 1609 025432 04537 003342 | JSR RSsTSTCTL 3AND EXIT 
ral _ 1 670 = oN Gemmeriey Th fees RN eae ae ea mee a Sp ee eECT © Sa ER COR a ee Pees eye eae a 
bn 1671 5 
Ie 1672 ’ 
aaa rmeaecomaians "2 ace pete ee 7 See Sr ger 
pi 1074 5 
a 1675 . 3 
aa 1 (= Na a aa a manana = 
9 1677 3 READ HEADERS HEADER CRCsDATAsDATA CRC BLOCK 
eve 1678 3 SOOO SOE EE SE EE OE OE EE OE SEEEESE EE OE SE SCEEE SEES OE EE OO 
i: enna |.) | ans 3 cae Oa ate ee eee 
ba 1080 5 
s 1681 025436 900000 ROHOBK: eWORD O STRANSFER AT SECTORsHEAD O 
ay ”””:*C«GB 2 254407 04431270 ORD ODBUF SGUTPUT BUFFER = 
ee 1683 025442 177400 ewORD 177400 SWORD COUNT VARIABLE 
<e Too4 025444 O000U0 ewORD O BCYLINDER ADORESS= 0 
‘at —”—«s/7.685 «025446 000012 ewORD 12 °~°—— $READ EVERYTHING COMMAND 
>. 1086 5 
im 1687 3 
[ye ee GBB. Oe ee ees oo iat ee ee 
ee 1689 5 
“a 1690 3 TEST 17 FORMAT CONTROL BLOCK 
ca eae ‘eee as ala ae 
asl 1092 : 
mm 1693 aes 
rn 1694 02545 os —b00000———;at7F 5 wo 0-0- sDUSH=0 
2s 1095 025452 044306 eWCRD ODBUF-4 sDBAR=OUTPUT BUFFER 
1656 025454 177700 eWCRO 177700 sWORD COUNT LESS ONE SECTORH _ 
Es 1697 025456 OU0000 ewORD O-  ———— SCYLINDER =D 
ae 1698 025460 UvU0010 ehORD FMTCMD SFORMAT OPERATION 
45 1 699 3 ; 
ie 4200 es a ae ea 
> re 17u1 
L- 1702 02°650 ISECFB=TNITFR ae 
a aca 8 aa aR a Aa a 
a 1704 ae 
ae 1705 3 
i VO ig””””CSCES YS *”sCOREAD «CONTROL BLOCK 
en 1707 3 
Ky 1708 3 
ce 1709 apa ; ais eee ial Serer aes 
>. 1710 025462 000000 - TIN17RBs eWORD O sDUSH =0 
Sa x peg ap iota) Sat : 
> = ' 


eWORD IOBUF1 - 
eWORD 177400 


eWORO RDCMD 


‘SINPUT BUFFER DEFAULT CASE  ‘' 
3sONE SECTOR WORD COUNT 


sOCYL VALUE 
SREAD COMMAND 


ee a a i a a ree 


SECRB=TN17RB 


WRITE CHECK TEST 


WRITE PROTECT OVERRIOE TEST 


THIS TEST VERIFIES THAT THE WRITE PROTECT OVERRIDE 
COMMAND LOGIC FUNCTIONS PROPERLYe 
~ KNOWN DATA IS WRITTEN ON TH DISKeTHE SECTOR TO BE 
WRITE PROTECTED IN THEN DONE SO AND NW DATA IS 


WRITTEN USING THE OVERRIDE COMMANDeTHE NEW 


MATA IS THEN READ BACK AND CHECKED TO VERIFY THAT 
THE WRITE OPERATION ACTUALLY TOOK PLACE 


THE SECOND PORTION OF THIS TEST 
CSUBTEST NUMBERS 5-14) VERIFIES THE 


~ WRITE CHECK LOGIC OF THE cite 


FIRST A DATA BUFFER IS FORMATTED AND 
A NORMAL WRITE COMMAND IS ISSUEDe A WRITE 


CHECK COMMAND IS NEXT USED AND CHECKS FOR 


ERRORS ARE MADEeFINALLY THE DATA BUFFER IS 


MOOIFIED AND 


TWO WRITE CHECK COMMANDOS ARE GIVEN TO 


INSURE THAT A WRITE CHECK ERROR IS GENERATEDe 


RS »RDUEST 
ROOBUFsR1 
RS»sFORMAT _ 
WPRBITsODBUF -2 
ODBUF-4 
BISECFBsRO  }§~>—— 


SPECHKD 


R5sDXFER 


SPECMD 
ERRFLG 
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D 
1711 025464 047314 
Om LAL 025466 177400 
ey 1713 025470 ovuo00d ewORD O 
ot 1714 025472 ouodu4 
ir 17ts 3 
ie 1716 3 
5 1717 oe s 
1718 3 
7) 1719 3 
9 | 1720 —_ _ s,s 
tol 1721 | 3 
nad 1722 025462. I 
[P| 1723 _ —— ones 
[13] 1724 - 3 
3) 1725 3 
15 | 1726 3 
J | 1727 3 
D7) 1728 3 
His | 1729 3 
res 1730 j 
yx 1731 5 
[21 | 1732 5 
bee “4733 j 
Ds 1734 3 
124 | 1735 5 
i 17.6 F 
Di! 1737 J 
Pa 1738 5 
oa "4739 3 
D2 1740 3 
30! 1741 5 
Et 1742 } 
en 1743 5 
ey VWiab 3 
Pray “4745 ; 
ay | 1746 3 
¥ 1747 3 
7 1748~ 3 
Bw, 1749 3 
[3 1759 5 
a 1751 j 
en 1752 5 
ra 17:3 3 
[as 1754 3 
Dia! 1755 
re 1756 
oi een 1757— 02 567&—vUSeOe rrr tr 
Dar (1758 025476 004537 004276 JSR 
[asl 1759 025502 012701 044312 MOV 
i ”—«ON‘S GVO 025506 004537 016736 jsk 
Da 1761 02£512 013737 001304 044310 HOV 
ee 1762 025520 005037 044306 CLR 
[al STS 1763 02ES246~ 012700 025450 pov. 
Qo 1764 025530 005237 001176 INC 
74 17605 025534 wuU4537 022700 JSR 
oO 4766 025540 005037 U01176°°}©@©— ctR 
Bo 1767 025544 005737 00132z TST 


le ne meni eee ee 


es ene teen - +. 


~  SINITIALIZE SUBTEST NUMBER 


sREQUEST 211' 

sGET DATA BUFFER ADDRESS 

~ BFORMAT OATA i 

SuRITE PROTECT SECTOR ZERO 

3SECTORsHEAD HEADER =0 

3GET AODRESS OF ONE SECTOR FORMAT BLOCK 
sSET SPECIAL TRANSFER FLAG 

sWRITE PROTECT SECTOR MN ANO REFERENCE DATA 
~ $CLEAR SPECIAL TRANSFER FLAG 

sANY ERRORS? 


SMDIAeMAC 

by 7 
bi 

e 1768 025550 001161 

9769 

31 1770 025554 U1370U 001050 

Di 1771 025560 012701 0446312 

a 1772 025564 O0S42t 
D.:; 1773 025566 005300 

a] 1774 025570 001375 

7! ~41775 
Pe 1776 025576 U13760 001046 

ry 1777 025604 004537 022700 
rs “1778 025610 005737 ~ 001322 
ee 1779 025614 001137 

vs 1700 025616 005204 

lat 1781 025620 412700 ~ 023622 
Bos 1782 025624 005010 

oe 1783 025626 013740 001046 

, ~1784 025632~> 013701 001234 
Si. 1785 025636 006301 

1786 025640 016140 001200 

io 1787 02564646 «OOS0K07° 
Doo 1788 025646 004537 022700 

ra 1789 025652 05737 001322 


025656 001116 ~°- °° 
025660 005204 
025662 013700 001050 


025666 004537 ° 017106 (JSR 


(025572°>° 012700 026336 MOV 


000004 
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BNE ' $TN20 sEXIT IF. YES 


‘025552 005208 INC R& | SSUBTEST NUMBER=TCWRITE PROTECT WRITE OK 9 = == 


MOY POSWP sRO SONE SECTOR WORD COUNT 

HOV RODBUF sR1 3GET REFERENCE BUFFER ORIGIN 
REG CRI) ¢ SCOMPLEMENT REFERENCE DATA 
DEC RO SDECREMENT WORD COUNT 

BNE — ooh sCONTINUE IF NOT ZERO 


BUPORCBSRO  °.S3GET OVERRIDE CB ADORESS 


MOV WPSECs4CRUD SLOAD ONE SECTOR &uORD COUNT 

JSR RS»sOXFER SWRITE OVER PROTECTED DATA 

TST  ERRFLG JANY ERRORS? 

BNE STN20 sEXIT IF ERROR 

INC R4 SSUBTEST NUMBER=2COVERRIDE OK O 

MOV BROBLK+6sRO sGET CYLINDER ENTRY CB ADDRESS Fn aaa 
CLR CRO) sCYLINDER=0 

hOYV WPSECs-CRO)D sONE SECTGR WORD COUNT 

“MOV CURDSKsR1— “3GET CURRENT DISK DRIVE” 

ASL R1 SMAKE INDEX WORD 

MOV IBFTBLCR1)9—CRODISPECIFY INPUT BUFFER ADDRESS 

CLR “-€RO)” sSECTORsHEAD=0 =~ 7 

JSR R5 sDXFER SsREAD DATA FROM SECTGR 

TST ERRFLG SANY ERRORS? 

BNE $TN20 ~~ BEXTV TE CRROR 0 
INC R4& SSUBTEST NUMBER 23 

MOV POSWPsRO ONE SECTOR COMPARE COUINT 


————R5 sDATCHP 3 COMPARE DATA 


025672 GO05757 001322 TST ERRFLG JANY ERRORS? 
025676 001106 BNE STN2O sEXIT IF ERROR 
025700° O0S204°-- °° ~~ INC R&4 0° -~ SSUBTEST NUMBER=4 (DATA TC 


025702 065037 044306 
025706 005057 044310 
025712 012700 ° O2£450 
025716 005237 0017176 
025722 004537 022700 
025726” 005037” 001176 
025732 Qu5S737 001322 
025736 001066 


025744 012701 044312 
0257507 004537 ~ 016736 
025754 013702 001050 
025760 0063v2 


025762062702 044312 
025766 Ule7s2 
.025772 


177777 
012737 177777 
026000~ 012700 ~ 023610 
026004 013710 001056 
026010 013740 001046 
026014~° 012740 044312 
026020 013740 001054 
026024 004537 022700 


026030 ° 0057377 001322 


026034 0011353 


A ee: mete eee ae + eee ne = eee 


(0257407012704 +OO0005 FRAZUt MOV 


04 4312 


CLR ODBUF~é areal SECTOR WITH NO WRITE PROTECT 
CLR ODBUF-2 
MOV WISECFBSRU———3 GET ORIGIN ADDRESS OF FORMAT BLOCK == ————————— 
INC SPECMD 3SET SPECIAL TRANSFER FLAG 
JSR. RS »sOXFER sREFORMAT SECTOR 
CLR SPECMD sRESET SPECIAL TRANSFER FLAG 
TST ERRFLG SERROT? 
BNE STN20 SEXIT IF ERROR 
B5sR4 sSUBTEST -AUMBER=S(REFORKAT-OKD 
3 THE SUBTEST NUMBER IS FORCED 
3 HERE BCAUSE THIS SECTION IS 
~ Eye 3USED BY ECC CONTROLLERS ~~ 
: 3 : 
MOV BONBUF sR1 sPOINT TO DATA BUFFER 
JSR” R5sFORHAY SFORMAT DATA BUFFER ~~ 
mhOV POSWP»sR2 eeeneure LAST SECTOR wORD ADOR 
ASL R2 
—abdDdD §0DB UF SR Se eee ae 
MOV B-19*(R2) 3MAKE LAST WORD ALL ONES 
MOV n-1.,00BUF SMAKE FORST WORD ALL ONES 
MOV QURTBLK+6sRO  sPOINT TO WRITE BLOCK ADORESS = °° © ©&« © a 
MOV RWCY 2 (ROD SSPECIFY CYLINDER 
MOV WPSECs-CRO) SONE SECTOR WORD COUNT 
MOV HOOBUF »-C(ROY 3BUFF ADDRESS  ~ | 
MOV ROUSHs-CRO) sOUSH ADDRESS ' 
JSR R5 »sOXFER sISSUE WRITE OPERATION 
TST ERRFLG ~~ SERROR SET? a 
BNE TN20EX sEXIT IF YES 


aay A oe meee et me ee me mee 


NK J 


SMDIAeMAC 
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(1825 026036 005204 


1826 
1827 
1828 
1829 
1830 
1831 


1832 


1833 
1434 


‘Tee. 


1836 
1837 


1838 


1859 
1840 


4641 


1842 


026040 
026046 
026052 


026056 


026062 
026064 


026066 — 


026072 


026076 © 


026102 
026106 


626110) 


026114 
026120 


026122 — 


026126 
026132 


026136 > 


026140 
026142 


026144 


026150 
026154 


026156 


02616U 
026162 


026164 — 


026170 
G26174 


026176 | 


026202 
0262uU6 


026212 


026216 
026222 
026226 
026230 
026234 


026236 


026240 
026244 
026250 
G26252 
026254 


026256 © 


026262 
026266 
026272 
026274 
026306 


026304 


026310 
026314 


026320 


026322 


INC R4 sSUBTEST NUMBERS6CFIRST 4 WRIT 
012737 000026 023612 MOV HWRCHKsWRIBLK#8e3LOAD WRITE CHECK COMMAND IN URGE BLOCK 
012700 023602 MOV QWRIBLKsRO sSET UP TO WRITE CHECK 
004537 022700 JSR R5 sOXFER 3GO WRITE CHECK 
005737 001322 TsT ERRFLG 3ERROR SET? ' 
001120 BNE TN20EX sEXIT IF YES 
005204  —- INC RE, sSUBTEST NUMBER=7C(WRITE CHECK OK) 
u05337 Usas3ie DEC ODBUF sCHANGE DATA BUFFER (FIRST BIT ONLY) 
3TO CAUSE WRITE CHECK ERROR 
012700 023602 MOV HWRTBLK»RO 3SET UP FOR SECOND WRITE CHECK COMMAND 
004537 022700 ~ JSR ~=~*RSsDXFER 3GO WRITE CHECK 
008737 001322 TST ERRFLG sERROR FLAG SET? 
0010u4 BNE  - $TN20A sCONTINUE IF YES 
“005237 001322 INC ERRFLG sSET IT IF NOT 
000137 026324 $STN2O0: JMP TN20EX SAND EXIT 
005204 STN2OA2% INC R4 3SUBTEST NUMBER=10(ERROR DETECTED) 
017703 152666 ~— MOV—:—sC MD ERR RB 3GET ERROR REGe 
042703 137777 BIC B1377779R3 sSEXTRACT WRITE CHECK ERROR 
013702 001302 MOV = SEKINB»R2 sSET UP REFERENCE _ 
Oz02U3 ~~ CMP) — OR2aR3 sWRITE CHECK ERROR SET? 
001071 BNE TN20EX sEXIT IF NOT 
005204 INC R4 a sSUBTEST NUMBER=11(0WRITE CHECK ERROR SET) es 
~ 017703 152644 ~ MOV. DDERRsR3 3FETCH ERROR REG AGAIN 
0437u3 001302 BIC SEKINBsR3 sMASK OUT WRITE CHECK ERROR 
005002 CLR R2 3SET UP REFERENCE WORD 
020203 CMP R29R3 3ANY OTHER ERRORS SET? 
001061 BNE TN20EX sEXIT IF YES © 
OO£204 INC R4 sSUBTEST NUMBER=12(NO OTHER ERRORS SET) 
UG5237 044312 INC ODBUF | sRESTORE FIRST DATA BIT. 
013702 001050 MOV POSWPsR2 sCOMPUTE LAST CORE WORD LOCATION 
006302 ASL R200 oe ene Seeger ee! a 
062702 044312 “AOD ~=RODBUFsR2 3 
042742 100000 BIC UBITISs-CR2) SREMOVE LAST BIT OF DATA 
005037 001322 CLR _—_—CERRFLG $RESET ERROR FLAG 
“012760 023602 ~hOV RBWRTBLKsRO 3SET UP FOR WRITE CHECK 
V04537 022700 JSR R5,DXFER 3GO WRITE CHECKILEVERE EP 2beee 
0U5737 001322 TST ERRFLG SERROR SET? 
“661003” | 7 BNE $TN20B8 sCONTINUE IF YES 
005237 001322 INC ERRFLG sSET ERROR FLAG 
000433 BR TN20EX_ SAND EXIT a 
OU5204 1 STN2O062 INC “R&A SSUBTEST NUMBER=13¢(SECOND ERROR GENERATED) 
017703 152550 HOV QDERRsR3 SFETCH ERROR REGISTER 
013702 001302 MOV SEKINBsR2 $3SET UP REFERENCE WORD : 
030203 BIT R29R3 swRITE CHECK ERROR SET? 
001424 BEQ TN20EX sEXIT IF NO 
005204 INC R4 SSUBTEST NUMBER=14(WRITE CHECK ERROR ) a 
005037 001322 ‘CLR  £CERRFLG ~ SRESET ERROR FLAG 
012701 044312 MOV - KODBUFsR1 SENTER BuFFER LOCATION FOR FORMAT 
01370¢ 001050 MOV POSWPsR2 SRECOMPUTE LAST DATA WORD LOCATION Peers 
4 GU63u2.——i‘(‘CS™S ASL R2 3 
Go2702 044312 ADD HOOBuUF sR2 3 
012742 177777 MOY t-19-CR2) SRESTORE LAST DATA WORD —_ 
~ 012700 023602 MOV ~AMRTBLKsRO sPOINT TO COMMAND BLOCK 
064537 022700 JSR R5sDXFER sCHECK COMMAND AGAIN 
005737 001322 TST ERRFLG sERROR FLAG SET? | = nee 
001001 — ~ BNE ‘TN20EX SEXIT IF YES 
005204 INC R& sSUBTEST NUMBER=17(WRITE CHECK OK) 


one. = ae ere en 
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Ms, 1882 026324 012737 000006 023612 TN2ZOEX: |} hOV BURTCHDs WRIBLK+8 oS RESTORE WRITE COMMAND 
4883 026332 004537 003342 =  &  £XJSR  RSsTSTCTL sEXIT TO TEST CONTROL 
' Plz 1884 3 
3 1885 3 
rh 1886 ) 3 
| 1887 3 : 
1888 3 
“FBBD ee 3 
1890 3 
1891 3 TEST 20 WRITE PROTECT CONTROL BLOCK 
1692500 i | 
1893 3 
1494 026336 9Q00000 : wPORCB?: eWORD O SSECTORsHEAD ADOR=020 
“1895 026340 0443142 eWORD ODBUF sDBAR=ODBUF 
1896 026342 177400 eWORD 177400 sWORD COUNT s0NE SECTOR 
1897 026344 oOO00000 eWORD O sCYLINDER ADOR=0 
4898 026346 GO0020 ~~ re WORD WORCHD SWRITE OVERRIDE COMMAND 
1899 3 CDOC6 eP11 15-F EB-77 
1900 3 
= S604 ee Sl re Fe TE az 
ne 1902 | ; 
qu | : 
Se tse aoe 
3 
3 
OT  SC~*t~“t:;O™:™CO”. ©6©CREEEERR RITE COMMAND TEST ” 
3 
3 


we 


99 1 seesesesesehshsfhfhfhhhh TEST VERIFIES THAT-TRE HEADER CAN-BE-GRITIERN sess 


en 1911 - 3 BY THE WRITE HEADER AND DATA COMMANDs(CRC)-~ . 
= 1912 3 THE HEADER IS WRITTEN TO AN ERRONEOUS VALUE 
mm USING THE COMMAND ANOS THEN A NORMAL REAO IS 

Bi,1 1916 3 ATTEMPTED AND THE PRESENCE OF THE APPROPRIATE 
[sl 1915 3 HEADER ERRGR BIT(S) ISCARE) CHECKEDs 
leg ee re Oe ee ee yg rn eer Ty ay ae oa geet, 


1917 3 

1918 3 

1919 3 coon a. ae 

1920 026350 O0f004 TN213 CLR R4& SINITIALIZE SUSTEST NUMBER 

1921 026352 004537 004276 JSR R5 sRQUEST SREQUEST 211 

1922°026356 U1270T 046306 --= ~~ —————————— HOV BODBUF-4aR7 SGET DATA BUFFER ORIGIN ADDRESS : — 


1923 026362 013702 001040 MOV MAXSECsR2 sGENERATE ERROREQUS HEADER 
026366 005202 INC Rz 5 
‘026370010221 ov 2 (R14 LOAD INTC BUFFER 
026372 005021 CLR CR1)+ SMAKE CYLINDER HEADER VALID ; 
026374 004537 016736 JSR RS sFORMAT 3FORMAT DATA BUFFER | 
(0264007 0127007 027156 HOV BWHSCCB KD COSC GETWRITE SECTORsHEADsCRCoCB 
026404 013760 001046 000006 MOV WPSECs4CRO) SINCLUDE HEADR/CKC IN FORMAT 
| 026412 162760 uv0004 000006 SuB N44 CRO) 5 
fas! : (0264207 0052377 001176 INC SPEC HD © ”——~—”—CO BSE SPECIAL TRANSFER FLAG 
ea 1932 026424 004557 022700 : JSR R5 sDAFER PERFORM SPECIAL WRITE OPERATION 
a 026430 005037 001176 CLR SPECMO SCLEAR SPECIAL TRANSFER FLAG 
026434 005737 001322---—0———— 1ST”  _ ERRFLG ~~ ~~~ ~<SANY “ERRORS? = 
026440 001076 BNE TN21A sEXIT IF YES 
026442 005204 . INC R& SSUBTEST NUMBER=1¢(WRITE FUNCTION OK) — 
026444 ~U12700~ 0236227 °-———S———— HOW SCPROBLK*+69RO SGET CYLINDER ENTRY CB ADDRESS 
026450 005010 CLR (ROD 3CYL INDER=0 | 
re ls kp or cae a a ea i he es ae \ et ee 


~~ ) 
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6 1939 026452 013740 001046 —. MOV WPSECs ~C(RO):'  3s0NE SECTOR WORDC COUNT 
(a 1940 026456 013701 001234 MOV CURDSKosR1 sGET CURRENT DISK. 
Bie! 1941 026462 006301 . ASL R1 3MAKE VALID INOEX 
[= 1942 026464 016140 001200 MOV IBFTBLCR1)s-CROSSPECIFY INPUT BUFFER ADDRESS 
rr 1943 026470 0U5040 CLR —CRO) sSECTORsHEAD=0 
1944 026472 004537 4022700 JSR RSsDXFER ~ SATTEMPT TO READ SECTOR ZERO’ 
1945 026476 005737 001322 | TST ERRFLG SANY ERRORS? _ 
1946 026502 001004 BNE et+106 sCONTINUE IF YES 
1947 026504 005237 001322 INC ERRFLG sSET ERROR FLAG 
1948 026510 000137 027152 __JSMP TN27EX | 3EXIT TO TEST CONTROL 
1949 026514 017705 152274 MOV QaDERRsR3 s3GET ERROR REGISTER 
1950 026520 042703 677774 BIC R777743sR3 sEXTRACT HEADER ERROR BITS 
1951 026524 012702 000002 MOV H2sR2__ sSET UP REFERENCE ERROR WORD 
1952 026530 020203 — CMP RZsR3_ SARE THE ERROR BITS CORRECT 
1953 026532 001041 BNE TN21A sEXIT IF NO 
1954 026534 005204 INC RO sSUBTEST NUMBER=cCERRCR READ OK ) 
1955 026536 017703 152242 °°» © MOV. ADCARSR3 3GET CORE ADDRESS REGISTER 
or 1956 026542 013702 023616 ; MOV RDBLK+2sR2 S€ET ORIGINAL ORIGIN AODRESS 
be 1957 026546 020203 __ CMP R25R3 SARE THEY EQUAL 
hey 1958 026550 OU103c¢ BNE TN21A | sEXIT IF NOT 
Bo 1959 026552 005204 INC R4 sSUBTEST NUMBER=3C€NO DBAR INCREMENTATION)D 
[avi 1960 026554 017703 152226 MOV SDWCNTsR3 3GET wORD COUNT REGISTER | 
al té<‘“‘;é™*™S*Sé*NC SOG «~A2GS HU = 0137U2V2]) 023620 MOV “ RDPLK+b9R2 3GET ORIGINAL WORD COUNT 
23 1962 026564 0U20203 CMP R259R3 3ARE THEY EQUAL? 
[24] 1963 026566 001171 BNE TN21EX sEXIT IF NO 
[Po) 1964 026570 005037? 001322 CLR ERRFLG SRESET ERROR FLAG | 
25] 1965 026574 005204 INC R4 SSUBTEST NUMBER=4(NO WORD COUNT INCREMENTATION) 
i 1966 026576 013702 001042 MOV MAXHDsR2 3NOW GENERATE HEADER USING 
wl”””~C~«SN GT —— Oe ee _ — | “3BAD HEAD ADDRESS 
9.5 1968 026602 062702 9000200 aon NHDINCsR2 5 
[0] 1909 026606 010237 044306 MOV RZ sODBUF -6 sLOAD INTO BUFFER 
nm 1970 026612 G12700 027156 mOV MWHSCCBsRO SPOINT TO WRITE bLOCK 
ry 1971 026616 0065237 001176 INC SPECMD 3SET SPECTIAL COMMAND FLAG 
a 1972 026622 GO4537 022700 JSR RS »sDXFER SREFORMAT SECTOR reece 
pp 1973 026626 005037 001176 © ~ CLR ~~ SPECMD sRESET SPECIAL COMMANDO FLAG 
Diss 1974 026632 0.15737 001322 TST ERRFLG 3ERROR FLAG SET? 
Beh 14975 026636 001145 TN27A3 BNE TN21EX SEXIT IF ERROR SET 
37 14976 026640 OUS204 °° OOO FNE R&S” SSUBTEST NUMBER=S(SECOND FORMAT OK) 
Da: 1977 026642 017700 623622 MOUV ARCBLK+65R0 sPOINT TO READ BLOCK ADDRESS 
[391 1478 026646 005010 © CLR CRO) SCLEAR CYLINDER VALUE 
fol 141%79 026650 013740 GU1046  # «MOV £WPSECs-CRO) SENTER WORD COUNT CONE SECTOR) | 
Baal 1980 026654 G13701 001234 MOV - CURDSKsR1 sSET UP PROPER BUFFER ADDRe 
a2 1981 026660 006301 ASL R1 | a aT eae ne. 
ra 1982 U26662 016140 001200 ° — MOV IBFTBLCR1)s-CRO)SENTER INTO READ BLOCK 
026666 G0504U0 CLR -(RO) sREAD SECTOROsHEAD O 
026674 004537 022700 JSR R5»sOXFER sEXECUTE READ 7 
026674 #605737 G01322 ———  *‘TSF——C ERR FLG)~©~©~—CCO~™~™COCOCCBEERRRQAR FLAG SETF“® © 
026700 001003 BNE otBe° sCONTINUE IF YES 
O26702 wUUS237 001322 INC ERRFLG sSET IT IF NO 
026706 000521 ~~ ~BRSCOSTN27EX” SAND EXIT | 
026710 O0£204 INC R4 SSUBTEST NUMBER=6CAN ERROR IS NETECTED)+ 
026712 0177u3 152076 MOV aDERKsR3 SFETCH ERROR REGo 
026716 042703 177775 BIC “B1777755R3 3EXTRACT SECTOR HEADER ERROR 
026722 012702 9y00002 MOV he»R2 SSET UP REFERENCE ERROR WORD 
026726 020203 CMP R2sR3 sDETECTED? is he cut a 
(026730 0011100 ©}. BNE TIN21EX “SEXIT IF NOT OETECTED 
026732 oO05204 : INC R4 sSUBTEST NUMBER=7CHEAD HEADER DETECTED) 
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] 
‘ 1996 026734 017703 152054 MOV. QOERRsRS. SERROR REG AGAIN | 


nie (ce 026740 005002. —SSSC—C—S._ LOR EOCOCOCO”CO”T””C”*C*WUS SEE” UP REPERENCE WORD 
“es 1998 026742 042703 000002 BIC B2yR3 MASK OUT HEADER ERROR 
cr 1999 026746 020203 CHP R2sR3 ANY OTHER ERRORS DETECTED? 
ET 2.000 026750 9011007 ——_________ BnE__ TN24EX SEX IT IF YES 
Da 2001 026752 005204 INC Reo SSUBTEST NUMBER#=10(NO OTHER ERRORS DETECTED) 
on 2002 026754 005037 001322 CLR ERRFLG SRESET ERROR FLAG 
G 2003 026760005037 044306 CLR ODBUF-& 3 HAKE FIRST HEADER VALID 
re 2004 026764 13702 OQU1044 MOV MAXCYLSR2 BORE IGUR: ILLEGAL CYLINDER WORD | 
re 2005 026770 vU0S2u2 INC R2 
lap «2006 026772 010237044310 HOV R2»0DBUF=2————2 LOAD ILLEGAL CYLINOER WORD 
Dn 2007 026776 012700 027156 MOV RWHSCCBsRO SWRITE NEW FORMAT ONTO DISK 
a 2008 027002 005237 001176 INC SPECMD sSET SPECIAL TRANSFER FLAG 
. "2009 027006 004537 ~~ 022700 JSR RS sDXFER- a a ia aa 
Di 2U10 027012 005037 001176 CLR SPECHD SCLEAR SPECIAL TRANSFER FLAG 
ie 2011 027016 605737 001322 TST ERRFLG sERROR FLAG SET? 
ee ole 027022" 001053 Ne IN IEX EITC IF YES" 
_— 2013 027024 00204 INC R4& SSUBTEST. NUMBER=11(REFORMAT CYL HOR OK) 
ee 2014 027026 012700 023622 MOV URDBLK+6sR0 3GET BRITE BLOCK ADDRESS 
i Seca 2015 027032 ~9050107 9° 0. or CLA €RO> ~~ ZF CLEAR CYLINDER VALUE ~~” 
ee 2016 027034 013740 001046 mGY WPSECs-CRO) swORO COUNT=ONE SECTOR 
co 2017 027040 u13701 001234 MOV CURDSK»R1 GET CURRENT DISK DRIVE 
oo 027044~~ 006301 —~-——~ ASL RV TTT ARE VALID INDEX OUT 
Sey 2019 027046 016140 001200 MOV IBFTBLCR1)9-CRODSGET GUTPUT BUFFER ADDRESS 
cs 2020 027052 Gu5040 CLR -(RO) SSECTURS HEAD = O 
a 2021-02 7054~ ~GO4537~ 022700 sR R35 sDXFER”_3READ SECTOR ~ 9-7 
a 2022 027060 00S737 001322 TST ERRFLG SERROR FLAG SET? 
Dr 2023 27064 001003 BNE o+Be sCCNTINUE IF YES 
gt 2024 0270667— 005237 —001322-—_1 hc rng "SET ERRGR FLAG” Nt a 
en 2U25 027072 000427 BR TN21EX SAND EXIT TO TEST CONTROL 
ie 2026 027076 017703 151714 MOV BDERRsR3 GET ERROR REGISTER 
ht 2027 027100 042703 177776 BIC 8177 776asR3  BEXTRACT CYLINDER ERROR BI 
ia 2028 027104 012702 000001 MOV HI »R2 sSET UP REFERENCE ERROR 
hp 2029 027110 020203 CMP R25P3 SARE THEY EQUAL? _ 
aot 2630 0271127 001017-——— > BNET N20 EX” EXIT OIF ONO ua 
Dis 2031 027114 005037 001322 CLR ERRFLG _ SCLEAR ERROF FLAG IF YES 
i 2032 02712U 005204 . INC R& , | SSUBTEST NUMBER=12¢(CYL HOR ERROR DETECTED) 
+ 2933 0271227 005037 ~ "044310 CLR ODAUF= 7 3BSET UP CYLINDER HEADER WOR 
7) 2034 027126 005237 001176 INC SPECMD ' gSET SPECIAL TRANSFER FLAG 
val 2055 027132 605037 044306 CLR ODBUF-4 sSET UP SECTOR HEAD HEADER WORD 
lat ”C«C 036 027136~" 0127U0 ~~ 025450 wo QISECFBsRO_3GET FORMAT BLOCK ORIGIN 
! 2037 027142 604537 U22700 JSR R5sDXFER sREWRITE HEADERS 
2038 027146 605037 001176 CLR SPECHD SCLEAR SPECIAL TRANSFER FLAG 
gO5e 0271527 -004 537 — 003342 TW2TEX¥ JSR RS s TSTCTL _ SEXIT TO TEST CONTROL ~~ TO 
040 8 . . 
fF} $2042 =a a re 
Ia 2043 3 : | 
= 2046 3 TN21 WRITE HEADER sDATA»SECTORs CONTROL BLOCK 
. pp Bg 5 et et ee eS 
Geshe 046 3 
gf 2047 of 
+2048 027156000000 — -—____—wasttBt. WORD-O0—DUSR=0— 7 
cee 2049 027160 044306 —eWORD ODBUF-4  sDCAR=ODBUF-4 
Md 2050 027162 177374 eWORD 177374 sWORD COUNT = ONE SECTOR +& WORDS 
| +-—————— 2951 -027164~ 000000-—— ~~ epwoRD 0S CYLINDER” 077 
ee --- 2052 027166 O00014 eWORD WHSCRC SWRITE HEADERsSECTORsCRC COMMAND 


a 


. o. T « 
ae 


} 
- 


nN 


ee 
& 


ajprfpopols|s ofa ene 


“7 


ical 
oO 


| 
| 


f 
4 
od 


— om 


aH eR ON 
al 
Ww 

Oo 
N 

4p 5] 


ee 
, 
Wr! 
© 
Cl 

e 


9£-9 39Vd 2ZO?00 BL-UdV-L2 £O-9OA OCUYIVH JVW® VIGWS 


SMDIAe MAC MACRO VO6-03 21-APR-78 00:02 PAGE 7 
, 
WN 1 3 
f(r: 2 : 8 aad 
me! Ss : ] TMeECC TEST NUMBERS 22 >> 25 13-NOV-77 
3{ 4 3 
4} a Na Se Og ee ES ga pe Es en er a ee Ng Re ps een PEN a a ee One Pg ge ey ee Cee gg eT Oey fee 
aed 6 , 8 ; 
ie ? 5 
Qa ge ee ee —— 
Dd 9 3 : 
ry 10 3 
10 + 3 _ eo. ae 
4 1 
rea 3 
ae ; site 
‘ 3 , ’ < 
3 CRC AND HEADER COMPARE TESTS 
3 
3 
3 


y THESE VESTS CHECK THE LOGIC COVERNNING = = = = 
3 THE DETECTION OF HEADER AND CRC ERRORSeUSING 

3 THEWRITE HEADER DATA AND CRC COMMAND sERRONEOUS 

§ HEADERS AND CRC CHECKS ARE WRITTEN IN VARIOUS 

3 COMBINATIONSeCHECKS ARE THEN MADE FOR PROPER 


s ERROR BIT SETTINGS.  __ ee 
= ~ 
3 
3 
ee eee ee a 
3 
027170 005006 TN222 CLR Ré SSUBTEST NUMBER=0 
027172 004537 U0k276. ~~ ~JSSR ~~ R35 ROUEST REQUEST 217 
027176 012701 044312 MOV BODBUF »R1 SLOAD BUFFER ADDRESS 
027202 004537 016736 JSR RS sFORMAT SFORMAT DATA 


027206 005037 044306 CLR ~OO0BUF-4 
027212 005037 044310: CLR ODBUF-2 
027216 O05037 044312 ; CLR OOBUF ICLEAR WORD FOR HEADER CRC CHECK 
027222 605237 601176 ‘INC  —S SPECMD + SSET SPECIAL COMMAND FLAG 

027226 012700 027156 MOV BWHSCCBskO SGET TRANSFER BLOCK ADDRESS 
027232 613760 001046 000004 MOV WPSECs4CROD ~$LOAD WORD COUNT 


pone HEADERS VALID 


027240 162760 u00004 U00004 ~= SUB” Bh &CROD 
027246 004537 022700 JSR R5 sDXFER 
027252 Ous037 001176 CLR SPECMD 
027256 005737  O013220°°; 00°; EST MERRFLLG 


027262 001067 _ BNE TN22A 

027264 005204 INC R4 

027266 012737 OQO0004 U25472 ~————— GV BROCHDsTSECRB +86 
027274 012700 025462 MOV NISECRBsRO 


027300 013760 001046 000004 HOV WPSEC2& (RO) 


027306 004537 022700 — JSR R5 sDXFER 
027312 005737 001322 TST ERRFiG 
027316 001451 | = BEO TN22A 
027320 DOS 20g INC RA 
027322 017703 . 151466 MOV aDERR »R3S 
027326 Use7U03 1773577 | BIC: N177377sR3 


027332° 012702 “000400 MOV B400sR2 ~ 


027336 020203 CMP R29R3 
i 
ee D 


nie 0 me eee oe tee 2 een «a ens = we cee. 


“SSET UP REFERENCE WORD 
‘SARE THEY EQUAL? 


SMODIFY FOR HEADERS/CRE = + 
3GO wRITE BAD CRC CHECK 
SCLEAR SPECIAL COMMAND _FLAG 
SANY ERRORS? — Ree ee ee ie 
sEXIT IF YES 
SSUBTEST NUMBER=1(DATA CRC ERRONEOUSLY WRITTEN) 
~~ §$PUT READ COMMAND INTO TRANSFER BLK 
sPOINT TO READ BLOCK 
S3LOAD WORD COUNT -ONE SECTOR 
3GO READ 
3ERROR? 
sEXIT IF NO 
SSUBTEST NUMBER=2CERROR OCCURRED) | 
3GET ERROR REGISTER : . - * 
sEXTRACT CRC ERROR 


A a A AR Oa I AEC RSE PO SS SEDAN EERO TS ee 


cen oe ee ee ee ee eee ree ee 
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6 58 027340 001040 BNE TN22A sEXIT IF NO 
59 027342 005204 INC. Rb SSUBTEST NUMBER=3(CRC ERROR ) 
D 60 027344 017703 151444 MOV QDERR»sR3 3GET ERROR REGISTER 
rE 61 027350. U4s2703 000600 | BIC 3600 »R3 SMASK OUT CRC AND DATA LATE ERRROR 
2 .”- 027354 OoSOUu2 - CLR R2 3SET UP REFERENCE ERROR WORD | ; 
os 027356 020203 © CMP R2sR3 3ARE THEY EQUAL? 
rs | 027360 001030 _ BNE TN22A sEXIT IF NO 
027362 OQUS204 INC R4 SSUBTEST NUMBER=4(NO ERRORS EXCEPT DATA LATE) 
027364 005037 u01322 CLR ERRFLG sCLEAR ERROR FLAG 
627370 013702 001040 MOV MAXSEC »R2 sFORMAT ERRONEOUS HEADER 21 
027374 #Ou5S202 ©} ~ INC Ro 7 
027376 010237 044306 MOV R2sCOBUF-4 SENTER INTO BUFFER AREA 
027402 013702 001044 MGV MAXCYL »R2 SALSO SECOND HEAODERC(CYLINDER) _ 
027406 005202 oe INC R2 3MAKE BAD 
027410 U10237 044310 MOV R2sQ0BUF-2 LOAD INTO WRITE BUFFER 
G27414 012700 627156 MOV BhHSCCB sRO _3LOAD WRITE BLOCK ADOR 
027420 005237 001176 INC SPECMD  3SET SPECIAL TRANSFER FLAG 
027424 004537 O22700 JSR RSs DXFER 3GO wKITE HEADERS 
027430 005037 001176 CLR SPECMD SCLEAR SPECIAL TRANSFER FLAG 
627434 005737 001322 TST ~ ERRFLG SANY ERRORS? 
027440 001402 BEQ +6 sCONTINUE IF NO 
Q27442 000157 030152 TN22A% JP TN22EX SEXIT IF YES 
027446 Q05204 °+»2~© INC RS s3SUBTEST NUMBER=5(BOTH HORS INVALID) 
027450 012700 025462 MOV HISECRBsRO 3GET ONE SECTOR READ BLOCK 
027454 UU4537 022700 JSR R5sDXFER $60 READ SECTOR 
027460 005737 001322 TST ERRFLG ERRORS? 
027464 001766 BEO TN22A sEXIT IF NO 
027466 005204 Inc RO $SUBTEST NUMBER=6CERROR DETECTED) 
~02747G 017703 151320 MGV Q@DERRsR3 sGET ERROR REGISTER 
027474 042703 177775 BIC B177775sR3 SEXTRACT ERRORS 
027500 012702 oa00002 MOV ss H2aR2 SSET UP REFERENCE ERROR WORD 
027504 020203 i }#2«§ CMP =) RZ59R3 “BARE THEY EQUAL? 
027506 001355 BNE TN22A sEXIT IF no 
027510 oO0SZu4 INC R4 SSUBTEST NUMBER=7(SECTOR ERROR DETECTED) 
027512 0v0503% 001322 #  & & & 8 © CLR: ERRFLG SCLEAR GENERAL ERROR FLAG 
027516 005037 044306 CLR ODRUF-4 ' S$MAKE HEADER #1 VALIO 
027522 012700 027156 MOV nWHSCCBeRO sGET TRANSFER BLOCK ADDRESS 
027526 005237 601176 ®.©.© © INC SPECMD 3SET SPECIAL COMMAND FLAG 
027532 004537 022700 JSR R5 »DXFER 3GO WRITE HEADERS 
027536 005057 001176 CLR SPECHD sCLEAR SPECIAL COMMAND FLAG 
027542 005737 001322 Ist ERRFLG SANY ERRORS? # # # }}©— | 
027546 0u1335 BNE TN22A sEXIT IF YES 
027550 Out204 INC R4 on SSUBTEST NUMBER=10C(WRITE HEADERS OK) — 
027552 +U12700 025462 MOV ~+=RISECRBsRO 3GET ONE SECTOR READ BLOCK ADDRe 
027556 004537 022700 JSR R5 »sDXFER 3GO READ SECTOR 
027562 05737 001322 TST ERRFLG SANY ERRORS? : 
“027566 001725 OT  BEQ SCOT N22A sEXIT IF NO }.©}©™© 
O27°70 605204 INC R4& ° sSUBTEST NUMBER=11(ERRORS DETECTED) 
027572 017703 151216 | MOV ADERRsR3 3GET ERROR REGISTER: - 
027576 642703 177776 +  — °° °;+&;BIC” -81777769R3 & &«&3BEXTRACT ERRORS °”»&« 
027602 012702 wv00001 MOV N1sR2 sSFT UP REFERENCE ERROR WORD 
027606 620203 CMP R29R3 SARE THEY EQUAL 
027610 OO1t00 700 BNF. )DUuTNOZEX sEXIT IF NO Se ee ene ee 
027612 005204 INC R4 SSUBTEST NUMBER=12¢(TRK HOR DETECTED) 
027614 017703 151174 MOV QDERR»R3 3GET ERROK REGISTER AGAIN — 
027620 642703 Ovu0001T °& + °& °° & & © }» © ~ BIC ~ fisR5 3MASK OUT TRACK HEADER ERROR 
027624 005002 CLR R2 3SET UP KEFERENCE ERROR WORD 


eee + ee ee ee ee oe ee RN eo -— ee ee ee ee eee 2 ee ee. 


SMDIAeMAC MACRO VO06-03 217-APR-78 O0:02 PAGE 7-2 
bi: : ° . 
6 115 027626 020203 CMP R2eR3 "  - SARE- THEY. EQUAL? — 
GT ATG 0276350 0011S 0 BNE NZ ZEK EX FR NO 
rr 117 027632 005037 001322 CLR ERRFLG : sCLEAR ERROR FLAG , 
7 118 027636 GO052U4 INC R&. sSUBTEST NUMBER=13(NO OTHER ERRORS SET) 
“T4319 027640005037 0663107 CL ODBIF=-2 ~~ SMAKE TRACK HEADER VAL 
| 120 027644 013702 001040 | MOY MAXSECaR2 AE RMAT BAD FIRST HEADER 
a | 121 027650 00202 InC ——-R2 
rs "422 027652. 010237 044306  — MOV R230 DBUF=4————"3L0AD “INTO BUFFER AREA 
re 123 027656 005237 001176 INC SPECMD $SET SPECIAL COMMAND FLAG) 
ee 124 027662 012700 027156 MOV gWHSCCBsRO sGET TRNSFER BLOCK 
hap COC«*dA‘R]'S 27666 004537 022700 JSR R5sD0XFER 360 eRITE HEADER =~ 
yo 126 027672 0US037 001176 CLR SPECMD SCLEaR SPECIAL COMMAND FLAG 
ee | 127 027676 005737 001322 TST ERRFLG sERRORS? 
ee -428 027702 ~0011237— Ee ES EN PPE EXIT IF YES OOo 
ere 129 027704 U052U.s INC ka SSUBTEST NUMBER=14(HEADERS WRITTEN OK) 
i 130 027706 012700 025462 , HOV BISECRBsRO SGET ONE SECTOR READ BLOCK 
fy 331-0277 12 0u4537— 22700 se 85» DKF ER GO READ > 
ya 432 027716 0605737 001322 | TsT ERRFLG sERRORS DETECTED? 
mw 133 027722 001513 BEQ TN22EX sEXIT IF NO - 
ao oe bee Celles  OOl20s > 9% 2 Seer ee ING RE SUBTEST NUMBER21S(CERROR DETECTED) 
a 027726 017703 151062 MOV @DERR »R3 sGET ERROR REGISTER 
027732 042703 177775 . pie 81777755R3 sEXTRACT ERROR 
027736-—012702~ 000002 HOV BZe2R2° ~~ _ SET UP REFERENCE ERROR BORD 
027742 020203 CmP R29R3 SARE THEY EQUAL? 
027744 001102 BNE TN22EX sEXIT IF NO 
027746 ~~ 005204 -— IRS sua Test NUMBER=16CHOR WT ALONE-ERROR DETECTED) 
027750 0177U3 151040 MOV QDERRSR3 sGET ERROR REGISTER AGAIN 
027754 wu42703 Qo00de BIC H2sR3 sMASK OUT CURRENT ERROR 
027760 ~~ 0050402———_ - - > CLR R29 77 SET UP REFERENCE ERROR- “ORD 
027762 020203 - cuP R29R3 SARE THEY EQUAL? 
027764 001072 BNE — TN22EX sEXIT IF NOT 
027766  0052047—— ee NE R4 ~~ ZFSUBTEST NUMBER=17(N0 OTHER ERRORS) 
027770 vu0sS037 001322 CLR ERRFLG sRESET ERRRO FLAG 
027774 012737 uvO0022 044312 MOV R225 00BUF sMAKE HEADER CRC WORD INVALID 7 
'030002~- G05037 0443067 —  & } }.}.}.} CLR ODBUF-& $3 MAKE HEADERS VaLID  —. ©. 
030006 U05037 044310 CLR ODBUF-2 fos 
030012 UuuS237 001176 INC SPECMD | SSET SPECIAL COMMAND FLAG 
(030016012700 02715600 HOV BW HSCCBSRO {| SP OINT TO COMMAND BLOCK 
030022 0046537 022700 JSR RS sOXFER ~' $60 WRITE BAD CRC CHECKCHEADER) 
030026 005037 001176 CLR SPECMD sCLEAR SPECIAL COMMAND FLAG 
030032 ~- 0057377 001322 ——_______T8T  ERRFLG  3ANY ERRORS? 
030036 001045 BNE TN22EX sEXIT IF ERROR 
030040 005204 INC R4 SSUBTEST NUMBER=20(REWRITE OK) 
030042012700 0254627 Ses OV BHISECRBSRO 3G ET ONE SECTOR READ BLOCK 
030046 G04537 022700 JSR R5sO0XFER 360 READ 
030052 005737 001322 TST ERRFLG sERROR DETECTED? i 
‘030056 -001435°>-—— > > —— BE ‘TN2ZEX$SEXIT IF NO] 97 
030060 005204 INC R& ° SSUBTEST NUMBER=21(ERROR DETECTED) 
030062 017703 150726 HOV QDERRsR3 
‘030066 042703 177376 ————"_ BIC  —8177376sRST 3CLEAn ERRORS NOY TESTED HERE 
030072 U1i27U2 G00401 MOV 04014R2 3SET UP REFERENCE ERROR WORD 
030076 020203 CMP R2sR3 SARE THEY EQUAL? 
0301067 -001024°°07 TO — BNE TIN22 EX EXIT IE NOU 
030102 005204 INC RS SSUBTEST NUMBER=22(CRCHDR ERROR) 
a . 030104 U17703 150704 | MOV QDERRsR3 sGET ERROR REGISTER 
poo ——————— 170 0307110 042763 000401 — Ble — 8401sR3  —™  ¥3MASK OUT CRC ERROR 
s 171 030114 005002 - CLR R2 sSET UP REFERENCE ERROR WORD 


a 


J 


oe ee means ome 
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| 
4 172 030116 005037 001322 CLR ERRFLG sRESET ERROR FLAG 
GP ~<a 3-030122 > U20203 — CMP R259R3 SANY OTHER ERRORS? 
ee 174 030124 001012 . BNE TN22EX sEXIT IF YES 
2 175 030126 005237 001176 ' INC SPECMD SSET SPECMO FLAG ' 
030132 012700 025456 MOV RISECFBs RO 3GET FORMAT BLOCK ADORESS 
030136 004537 U22700 JSR R5SsOXFER- 3GO WRIT HEADERS | 
(030142 005037 001176 _CLR ss SPECMD sCLEAR SPECIAL COMMAND FLAG 
030146 004537 003342 JSR RSsTSTCTL sRETURN TO TEST CONTROL 
030152 U05237 001322 TN22EX: INC ERRFLG sSET ERROR FLAG 
(030156 OG0773 __ BR o-8e SAND RETURN 
3 
5 no a a aa ana ws ceca aire aa 
pon hs ee a 7 
3 
a ce mmm a rs ee ae nn 
eet, 3 
3 
ale RNs et ate ot < Pel eee paar = Oe ete oe te ts td a ten ee ee 
3 
3 
ee 5 
3 
3 
a. 3 
3 
3 BAD SECTOR FLAG TESTS TN23 
3 
3 
3 
a 
' : 
5 THIS TEST CHECKS THE BAD SECTOR LOGICe 
3 BAD SECTOR BITS ARE ADDED TO HEADER wORD 21 
<= ’ OF SECTOR OsHEAD Os TRACK O AND A REAOCOMMAND 
s IS ISSUEDeTHE FIRST CHECK IS TO SEE IF THE BAD 
3 SECTOR BIT IS SET IN THE ERROR REGISTERCOERR) 
3 THEDATA IS THEN COMPARED WITH DATA 
3 PREVIOUSLY WRITTEN ON SECTOR ONE TO 
3 INSURE THAT THE READ TOOK PLACE FROM SECTOR ONE 
3 NOT SECTOR ZEROe 
5 
Bee see cremeincned cette fs Sea espe ee ae fn i 
3 
4 3 3 
a ea neae oe eto Gems Riteitae hee teets ote es ek eee Ss Set a Ny eee 
3 
5 ; 
nen pies ioe 
3 
030160 005004 TN233 CLR R4& sSUBTEST NUMBER=0 
030162 004537 004276 JSR R5 sRQUEST sREQUEST 211 
030166 005037 044306 CLR ODBUF—4 SMAKE FIRST HEADER VALID 
020172 013737 001276 044310 MOV BAUBITsODBUF-2 3ADD BAD SECTOR ID BITS 
030200 012700 025450 MOV oI SFCFBsRO $GET FORMAT BLOCK ADDRESS 
030204 013760 601046 O00004 ~— MOV WPSECS4¢€RO) SADJUST WORD COUNT 
030212 0US237 001176 INC SPECMD 3FLAG SPECIAL TRANSFER 


ee ee ee et me ee nm a mmm mn 5 mien rs area es StS ese ste sss Pu rs SoS 
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17 : es Ps , e A es " 
a 229 030216. 004537 - 022700. JSR RS sDXFER 360 REFORMAT DATA 
G7 230 030222 00£037~ 001176 CLR SPECHO sCLEAR- LEAR SPECIAL: TRANSFER FLAS 
2! 231 030226 005737 001322 TST ERRFLG:  ° -  SANY ERRORS ON FORMATTING? 
ey — 232 030232 001027 | BNE TNZ3A sEXIT IF-YES * 
[233 030236 —G0S2ue INC Re SUBTEST NUMBER=TCREFORHAT OK) eae 
ew 234 030236 012737 Uu0001 024652 MOV 1s TSECWB SMAKE DUSH =SECTOR ONE 
“9 235 030244° 013701 001046 — : MOV _ WPSECaR1 3GET WORD CCUNT | | 
po 236 0302507 012702 044312 “MOV | RODBUFSRZ - S$ POINT R2 TO GUTPUT ARFA 
pr 237 030254 012722 125252 MOV 0125 252s (R2)s SFORMAT DATA" - : 
ist 238 030260 005201 INE R1 _ SINCREMENTCOECREMENT) LOOP COUNT 
ca 239 030262° °0013747-° A “BNE e-6 SREPEAT IF NOT DONE 
aT 240 030264 012737 044312 D2 4654 MOV BOOBUFsTSECWB+2 sLOAD OUTPUT BUFFER . 
is | 241 030272 012700 024652 MOV BISECWB »RO sGET ONE SECTOR WRITE BLOCK ORIGIN 
ini ””CRS! -O30276 004537 ~ 022700 — JSR” RSs DXFER™ 360 WRITE KNOWN DATA 
ee 243 030302 U05037 024652 CLR ISECWB SREMOVE SECTOR 41 ADDRESS 
ie 244 030306 005737 001322 TST ERRFLG BERRORS? 
MalaC« S 030312 ~ 001104—- oo TN2 SAE BNE ~ IN23EX ~~ JEXIT IE YES> 
: nn 246 030314 005204 INC R& sSUBTEST NUMBER*ZCWRITE ONE SECTOR ONE OK) 
ate 247 030316 12700 025462 MOY UISECRB»RO sGET ONE SECTOR READ BLOCK __ 
ato”C«é A&B «O30322~- 0O50zZ0 ~~” CLR CROD+ SHAKE DUSH =Q 0707 oe 
d=. ~ 269.030324 0137u2 001234 MOV CURDSKsR2 SGET CURRENT DISK NUMBER 
ae 250 030330 0063U2 ASL Re : SMAKE VALID INDEX 
Bi «257 030332 ~ 016210 —001200 HOV” IBFTBLCR2)5TRUY SENTER PROPER BUFFER nice SS 
en 252 030336 005740 TST -(RO) SRELOCATE POINTER ©~ 
Fea 253 030340 004537 wu22700 JSR RS sDXFER 3GO ATTEMPT A READ ON SECTOR O 
imi 254 0303468 ~ 005737 001322 TST ERRFLG BERROR? 
dD 255 030350 001003 BNE otBe SCONTINUE IF NO 
on 256 030352 008237 001322 INC ERRFLG sSET ERROR FLAG IF NO 
a 567% 6030356 ~~ UO0sE2— BR —SOTN23EX —SEXIT © 
as. 258 030360 005204 INC R4 sSUBTEST NUMBER=3CERROR OCCURRED) 
rt 259 030362. 017703. 150426 MOV QDERRsR3 sGET ERROR REGISTER 
Go« 260 030366 ~~ 042703°~ 157777 BIC” —«B1S7777sRS SS SEXTRACT ERROR BIT 
yo 261 030372 12702 9020000 MOV 220000 sR2 3SET UP ERROR REFERENCE 
ere 262 030376 020203 CMP R2 sR3 SARE THEY EQUAL? _ ie 
u —————~263 030400 0010517 BNE TIN23EX™ sEXIT IF NOOO a 
er 264 030402 005204. INC R4 SSUBTEST NUMBER=4(BAD SECTOR FLAGGED) 
| 265 030404 (017703 150404 MOV QDERRsR3 sGET ERROR REGISTER aGAIN 
7 266 0304107 042703 020000 BIC” 820000sR35  —_——s$MASK OUT ERROR BIT 
267 030414 005002 CLR R2 - $SET UP REFERENCE ERROR WORD 
268 030416 620263 CMP R2 sR3 SARE THY EQUAL? 
269 0304207 0010417 BNE TN23EX™ BEXIT IF NO 00 cn 
270 030422 005204 ; INC R4 SSUBTEST NUMBER=5(NO OTHER ERRORS SET) 
271.030424 017703 150352 MOV wDUSHsR3 3GET DUSH _ 
“272 030430  U42703 — 170000 ‘BIC N170000sRS5__——SSEXTRACT SECTOR AND HEAD ADDRESSES 
na 273 030434 605737 001246 TST SKPBAD 3SKIF OVER BAD SECTOR? ; 
[e 274 030440 001033 BNE TN22C sLOOK FOR ABORT IF NO 
a | —~275 030442~° 012702 000002 “MOV H2aR2 3SET UP REFERENCE ERROR WORD 
eae - 276 030446 020203 CMP R29R3 SARE THEY EQUAL? 
ral 277 030450 001025 BNE TN23EX sEXIT IF NO 
ey SS”™”*~*~”:C PB O3OKS2 ~~ OOS20K7 TRS BE INC R47 SUBTEST NUMBER=6(0USH OK) 
ae 279 030454 005037 001322 CLR ERRF.G SCLEAR GENERAL ERROR FLAG 
S 280 030460 005037 044306 CLR ODBUF-& 3MAKE BOTH HEADER WORDS VALID 
ot 281 030464 005037 044310 CLR” OOBUF-2 Dee ee on cee ee = 
er — 282 030470 012700 o25450 ! MOV HISECFBsRO 3GET FORMAT TRANSFER BLOCK 
ir 283 030474 005237 001176 INC SPECMD S3SET SPECIAL COMMAND FLAG | 
1" 284 030500 “004537 ~ 022706 ~~ JSR” —-RS»sDXFER ~~~ ~=<3G60 REFORMAT SECTOR ~ 
>”. : 285 030504 605037 001176 CLR -SPECMD SCLEARSPECIAL COMMAND FLAG 
c= ‘ Stn “fetes 4s eater ‘a a BBaipe teetene. aces Secale tetas, disMe eae ke ele 
) Nae, 


8 De 
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é 286 030510 005737 001322 TST ERRFLG 
[aa “287 030514 001003 — BNE TN23EX 
D> 288 030516 005204 INC R4 
5 289 030520 005037 024652 CLR ISECWB _ 
aa 290 030524 004537 003342 TN23EX: JSR RSsTSTCTL 
cy 2} 291 3 
rel 292 Z 
| ree): i ee — aaa 
B. «| 294 
o 295 030530 u12702 000001 TN23C2 HOV H1sR2 
ul «296 030534 020203 ‘CMP R25R3 
Do 297 030536 001372 BNE TN23EX 
til 298 030540 GOO744 ~~ BR TN23B 
bie ~ 299 , 5 
Th 300 3 
ae 301 3 
| a 
Biv 303 3 
18 304 3 
i 305 OO 3 
<a 306 3 
120 | 307 3 
Foy 308 sc 
"yr 309 3 
24 310 3 
[25 ~ 311 3 
B. 312 3 
lon) 314 3 
yo 315 ; 
[ac] 316 3 
i 3a? 7 
Do 318 5 
jas 319 3 
ai 320 3 
ae 321 5 
[55 322 5 RTZ SEEK TESTS 
{37 323 5 | 
my 324 3 
35 325 3 
ge 326 ’ 
Bia 327 3 
aot 328 3 
al 329 3 ON 1 
ae 330 3 
ir 351 3 
ca “332 r 
Dd. 333 3 i 
58; 334 3 
a 355 5 
2 en 356 : 
(en 337 
ico] 338 D30542—U0s0ue sss LR Seaee: -: Oeae ana ie 
Tal 339 030544 004537 004276 JSR R5sRQUEST 
oa 540 030550 013777 001044 150232 MOV MAXCYLS@DCYL 
eo" 341030550 105777 150216 > : 
160033 BPL TN24C 


D- 342 030562 


ee ee eee 


=. NIN ORR ee ee Ae 


3ANY ERRORS? 


sEXIT IF YES 
SSUBTEST NUMBER=7CREWRITE OK) 


SMAKE DUSH WRITE BLOCK=0 a 


sEXIT TO TEST CONTROL 


sSET UP REFERENCE 


30K? 
3EXIT IF NO 


I eeiennenmnenienemammmndtiamamarognemedemnanenintbe-edaieneedeen=etane terete tare noneneenenneneanasaaeneaeemamememnmeninen tesemeasandeneetaeeeeanenemeeanene ane eeadaimeemnamenmmemameaaeenagemamneammenemenameandineeemamanmmmnasmmemnemammne name dememmanemmmmmnenmenmeamtienmmnmmmmmtammtenasemeeanmeeeceneamaene tem aaeceartaeeete eeorineedenenatneaaenncnmeeeenee tereeeenamaeemennenaaeetamer ane ceteeemnaaeacineeetaanee ener” aeaciateanas cae emeaer rine racecar ce a mae 


THESE TESTS CHECK THE RTZ COMMAND 
FOR 2. AREASeTHE FIRST SECTION VERIFIES 
THHAT THE DRIVE IS INDEED POSITIONED 
ON TRACK O AFTER AN RTZeSECONOLY THE CONDITIONS OF 
THE SEEKING FLIP FLOPS ARE CHECKED (DSTAT) DURING 
AND AFTER THE RTZ COMMANDes 


«SUBTEST NUMBER=0 


SREQUEST 211 
3GET MAX CYLINDER VALUE 


S18 ~~ "BDCSR IFURMATTER READY ~— 


SEXIT IF NO 


ce ee ee em ec ee 


sCONTINUE IF YES. ——“‘i‘“‘“‘( iS 


Sn a = tc = eS Sa oR A ER A AE Eo RN SE NS rer Se A A oN 
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yr 

Py, | 343 030564 005204 INC R4 SSUBTEST NUMBER-1 _ 

&k-030566_ 013701 001234 ov CURDSKa RT sGET CURRENT DRIVE ——————————. 

a 345 030572 000301 SWAB OR SMAKE VALID SELECTION WORD. 

cr 346 030574 006301 . ASL R1 ) 

ema a8 0 60 9 aaa a a aa a a aa 
pa 348 030600 006301 ASL R1 | - | 

o 349 030602 606301 ; ASL Ri 
: 350° 030604—010177—tsu17z nov R10 SELECT SKE 
Ds 351 030610 005777 150176 — - TST GDSTAT sORIVE READY? 


352 030614 O05777 150172 : TST . SOSTAT sOEIVE READY? 


353° 030620— 052777000002 —Ts0TSz-— B11 S— 8 SEK CAD s ADE SR ISSUE SEEK COPH AND 
+ ea 354 030626 052777 yu0001 150144 BIS 860 saDCSR . sSET GO BIT 
bot 355 030634 105777 150152 TSTB SOSTAT SuUAIT SEEK DONE | 
hey 356° 0306407 100375-7- BPL Co SUAIT IF NOT 
Dis 357 030642 OuS2U4 INC R4& SSUBTEST NUMBER=2CSEEK DONE?) . 


358 030644 005777 150130 TST * g0CSR- SERROR S? 


59 030650100002 spt 066 SCONE 
360 030652 000137 031352 TN26C8  JMP TN2GEX SEXIT IF ERROR 
. 361 030656 UU5204 : INC R4 sSUBTEST NUMBER=3(NO ERROR) 
hep S«8 2 O30660~- 010177 150116 nov R1sa0USH ~~ sRESELECY DISK DRIVE ———SS<—S;CCHhCOUTUTTTTT 
ee 363 030664 012702 000400 KOY #400 s5R2 SSTART REFERENCE WORD 
aa 364 0350670 005005 CLR RS SSTART REFERENCE= DRIVE O 
ib 38/53 030672 —020537 001234 tT 2b CHP RS sCURDSK J FOUND IT? ~ 
"ey 366 030676 001403 BEO TN246 sYES GO ON 
367 030700 005205 oe INC RS sINCREMENT DISK COUNTER 


ra 68 030702——006302———- ast kiss SSL ECT NEXT DRIVE 

et 369 030704 wUv0772 . BR TN26A - *  $TRY NEXT ONE 

[orl 370 030706 010205 TN24B: OV ReoR5 SGET SEEK DONE COMPARE BIT 

bat 371 030710000305 sine 2 5S POT IN LOWER BYTE 
Da] 372 030712 006305 © | ASL RS pe FOR REFERENCE 

of 373 030714 006305 ASL RS 

| 376° 0307 16—-052702 100000 TN B 1S ——aBLT T59RZ———3 OF “IN ORIVE” READY 6IT Fee 
Diz) 375 030722 053702 001234 BIS CURDSKsR2 SAND SEEK DONE ID BITS 

PS 376 030726 053705 001234 BIS CURDSKsRS 3OR IN INTERRUPT SEEK DONE ID BITS 

Er "377-0307 32—052705—_100200-—_ BI S— 8 10020055 SRE=DSTAT “IMAGE 7 
br 378 030736 010177 150040 MOV R1,aDUSH _ SRESELECT DRIVE | | . = 
set 379 030742 042777 000136 150030 BIC NFUNCs@0CSR ;, SCLEAR FUNCTION BITS 3 

ras 380 030750— 052777~-000025~tsu0zz ~~ BIS. BRECAL s@0CSKS TSSUE RECAL 
Diss 381 030756 105777 150016 TSTB = @DCSR ms Ae FORMATTER READY 

= | 482 030762 100375 BPL on 

ne i 0) Ae! ree. 30S TATs R3———BOAD-DISK-STATUS-REG-INTO-RS——— 
en 384 030770 O427u3 020000 BIC: UBIT13sR3 SLOSE POSSIBLE WRITE PROTECT 

385 030774 020203 CMP R2 »R3 SANY SEEKING FLOPS SET? 

3 ~386 030776001165 —"— > Bn TN24EX 5 EXIT IF NOU 
ry 387 031000 G05204 INC Rb SSUBTEST NUMBER@4(RIGHT SEEKING FLOPS SET) . 

388 031002 032703 ou0o74 © BIT BSKDGNEsR3 . = CHECK FOR SEEK DONE FLOPS 

| 389 031006601161 BNET N26 EX” 5 EXIT IF ANY SET 
> 390 031010 065204 INC R& ° SSUBTEST NUMBER=SC(NO OTHER FLOPS SET) 

391 031012 1U5777 147776 TSTB = aDSTAT sSEEK DONE? 

392 031016— 1003 75-———_____ PL __ = ATT UNTIL SEEK DONE 
> 393 031020 01056z MOY R5sRe sSET UP REFERENCE DATA WORD 
394 031022 017703 147764 - MOV QDSTATsR3 SGET DISK STATUS REGISTER 

= 395 031026" U42703~ 20000 ~~~ BIC" BBIT139R5_—__ LOSE POSSIBLE WRITE PROTECT 
bis 396 031032 042703 007400 BIC HSKFLOP sR3 SREMOVE SEEKING FLOPS IF ANY SET 

a 397 031036 0202u3 ; CMP R29R3 3PROPER DISK OONE? 

ley 398 031040°— 601144 pnE TN24EX "J EXIT IF NO 


>. Zn 399 031042 005204 INC R4 SSUBTEST NUMBER=6(SEEK DONE FLOPSET) 
: Bet ot a utes a es ee 


Ned 
bs 


S$ 


S SMDIAeMAC 
ed 
6 400 
a 401 037052 | 
p:| 402 031054 
i 403 031056 
ar 404 031062 
see 405 031066 
o 406 031074 
a 407 031102. 
Bp: 408 031106 
E 409 031710 — 
o 410 031116 
ao 411 031124 
aa 442 031132 
ny « & 93 039736 
o°: 414 031142 
a 415 031144 
ea 416 031150 
OF 417 031154 
a 418 031156 
oi “419 0311760 
Q> 420 031162 
[21] 421 031164 
| 422 031176 
a 423 031172 
jes 424 031174 
ee 425 031206 
Py ni 426 031202 
Po 427 031206 
Pa 428 031212 
BD ! 429 031214 
(39) 430 031222 | 
rm 431 031230 
tag. 452 031236 
ie 433 031244 
C—O 1252 7 
ee 455 031256 
bal 636 031262 
S}---——57- 031264 
Bos! 428 031270 
Ine 432° 031274 
el ”””:—CM KA G1 300 
1 441 031304 
a 442 031306 
a ~~ 44% 031319 — 
B 444 031312 
[a] 445 031316 
ves 446 G31320 
ps 447 031322 
ae 448 031336 
a 449 031332 
a 450 031340 
a 451 031346 
tof 452 031352 — 
p 453 031356 
2e 454 
ee SS 
Bp 456 


031044 032777 007400 
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0U5204 
005077 
-Uu10177 
042777 
GS2777 


01370c — 


Gu6302 
016277 


G13777 — 


053777 
005277 


105777 


1Uu0375 
v17703 


042703 


005002 
020203 


001074 — 


045264 
OUS777? 
100470 
005204 
613702 


147726 
147714 
000136 
000004 
001234 


001200 


001046 — 


00 1302 
147642 


~~ 147636 


147642 


a va!) 2 re 


147610 


001044 


006262 
010277 
013702 


006302 — 


O16277 
U42777 


052777 | 


013777 
OS377? 


“OL5277 | 


105777 
100375 


~ 017703 


G42e7u3 
G12702 


O537uU2 — 


u20203 
001021 


“QO£204 


005777 
100015 


005204 


032777 
001416 


042777 


052777 
004537 


005237 | 


0G0773 


147602 
Oui234 
001200 
000136 
O0000uU4 
0u1046 
0u1302 


147522 — 


147516 


—4475220~— 


0<0000 
100000 


UU12354 


147462 


000001 


0U0136 = 1 
000001 
003342 


001322 — 


ne ie ee re ee i = ee ee ere Se: ee ee ee ee 


JANY SEEKING FLOPS SET? 

yEXIT IF YES 

sSUBTEST NUMBER=7(NO SEEKING FLOPS SET) 
SLOAD CYLINDER ADDRESS O INTO OCYL 
SRESELECT DISK 
SCLEAR FUNCTION BITS 
SISSUE READ | 


3GET CURRENT DISK AGAIN 
SMAKE VALID INDEX 


IBFTBLOR2) sQDCARSLOAD INPUT AREA 


$LOAD ONE SECTOR WORD COUNT 
sSET SEEK INHIBIT BIT 

sSET GO BIT 

SWAIT FORHATTER READY 

3 

SLOAD DISK STATUS REGISTER 


SEXTRACT SEEKING BITS 
SMAKE R2 VALIO REFERENCE WORD 


SANY SEEKING FLOPS SET? 


sEXIT IF YES 
SSUBTEST NUMBER=10CSEEK INHIBIT OK) 
SERROR SUMMARY SET? __ 
SEXIT IF YES 
sSUBTEST NUMBER=11¢D0ES NOT SEEK ON 
SLCAD CYLINDER ADDRESS _ 
2USE MAXCYL/2 
aes INTO CYLINDER REGISTER 
GET CURRENT DISK AGAIN_ 


irk VALID INDEX 


SEEK INHIBIT) 


IBFTBLOR2) sADCARS INPUT AREA 


S3CLEAR FUNCTION BITS 


sISSUE READ 
SLOAD WORD COUNT-CNE SECTOR 


sSET SEEK INHIBIT BIT 


3AND SET GO BIT 
SWAIT FORMATTER READY 
3 


7 CET DISK STATUS REGISTER 


sLOSE POSSIBLE WRITE PROTECT 

3SET UP REFERENCE WORD 

30R IN SEEK INTEKRUPT ID BITS 

sSEEK FLOPS SET? 

BEXIT IF YES 

3SUBTEST NUMBER=12(NO FLOPS SET) 

sERRORS? , 
SEXIT IF NO Sines ee 

SUBTEST NUMBER=13CERRGR DETECTED) 

STRACK HEADER ERROR? 

sEXIT IF NO 

$LOCSE FUNTION BITS 

sISSUE FORMATTER CLEAR 

SEXTD 
3SET ERROR FLAG 
3AND EXIT 


ere 


ar 
147740 BIT NSKFLOPsaDSTatT 
BNE TN2LEX |! 
INC R4 
CLR adcYL 
MOV Ris@OuSH 
147704 BIC UFUNCsaD0CSR 
147676 _ BIS RROCMDsa@DCSR 
MOV CUROSK sR2 
ASL R2 
147666 MOV 
147662 | MOV ~~ WPSECsaDWCNT 
14 7646 BIS SEKINB»saDCSR 
_ INC @OCSR 
_ TSTB. aOCSR— 
BPL e-4 
MOV aDSTATsR3 
BIC  #170377sR3. 
CLR R2 
CMP R2sR3 
BNE TN24 EX 
INC R4 
TST @gOCSR 3 
BMI TN24EX : 
INC R4 
MOV MAXCYL sR2 
ASR Rz 
MOV R2sa0CYL 
MOV > CURDSKsR2 
ASL R2 
147562 MOV 
147550 Bic HFUNCsaDCSR 
147542 BIS  —- —BRNCMDsaoCSsSR 
147542 MOV WPSECsaDWCNT 
14 75 26 BIS SEKIENB »sa0CSR 
INC a@ocsrR 
TSTB @OCSR 
= BPL oW4 
KOV aDSTATsR3 
BIC HBIT139R3 
_ MOV  —- 81N0000sR2 
BIS “CURDSKsR2. 
CmP R29R3 
BNE _TN24EX 
INC R4 
TST aDCSR 
TEXA3 BPL IN24EX 
IC R&4 
147464 BIT NisadDERR 
BEQ TN24EX 
147440 BIC &FUNCsaDCSR 
147432 &IS RSYSCLRsaDCSR 
— _ JSR ——sRSsTSTCTL 
TN24EX? INC ERRFLG 
BR e-8e 


we ae en ee. 
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s 457 pe ei 8 
Fae Oe 458 3 
pat 459 3 ‘ 
aI 460 ’ 
ra] 461 3 
Ds 462 3 
[s| 463 3 
7] 464 3 : 
| 465 3 
[9 466 ’ | 
ie ””:C«CG SR ee ee eG nes eR en ee fee ee ee ee le a ee ee 
D 468 5 ; 
8 
5 


8 
; 3 
e 3 
. 3 
. . 3 
OO aaa a aaa 
> 477 3 
; 478 5 IMPLIED SEEK TESTS 
- 479 J SsSS sa So nasa sea asa eases 
YD 480 3 ‘ 
al 481 5 . 
fy £82 = jy  YHESE YESTS CHECK YWO SEPARATE ©. 
Diz; 483 = 3 SEEK ORIENTED FUNCTIONSeFIRST THE IMPLIED 
656 3 TYPE OF A SEEK IS GIVEN IN A READ COMMAND AND 
ca BBS EK IS MADE YO SEE THAY YHE SEEK DONE FLAG... 
a 4836 . 3 IS NOT SETeSECGNOLYs TWO READ COMMANDS ARE GIVEN 
tal 437 3 ONE WITH a PROPER CYLINDER LOCATION AND 
Fe bs8 ‘at y SEEK INHIBIT SET TO INSURE-THE ORIGINAL SEEK WAS 
es 489 3 YO THE PROPER CYLINDERsAND THE OTHER 
i 490 a 3 WITH A ERROEOUS CYLINDER ADDRESS AND SEEK INHIBITED 
om QD EO FORCE A CYLINDER HEADER COMPARE ERRORe 
Dx. aye 3 
re 493 a - 
; 496 Ga OO aR Fa ae Ee Gee ea Ng ee ee 
D:: ays . 3 i 7 
496 5 re 
497 3 a ai 
498 3 
499 031360 005004 ™™2S5: CLR Re sSUBTEST uoneckee 
500 O31T362. 004537 U0S276.. © JSR RSsROUESY  sREOUEST NOR TEER 
031360 004537 016332 JSR R5s0ISKID 360 FORMAT ORIYVE SELECTION BITS . 
031372 010277 147404 MOV R2 saDUSH SSELECT DISK ORIVE 
“031376 000240 —  —  — NOP - Pte ee ae es 
031400 wu00240 NOP : 
031402 000240 .- NOP 
"031404 005777 %k7402. “TST  @DSTAY BOR IVE <———_ 
031410 100126 BPL IN25EX sEXIT IF NO 
031412 052777 000025 147360 Bis BRECAL s@DCSR SRECALIBRIAE ORIVE 
031420105777 147366 ©.” 'STB  @DSTAY  SWAIT SEEK DONE 
031424 100375 BPL 0-4 7 sWAIT UNTIL SEEK DONE 
031426 OUS777 147346 TST @DCSR 3ANY ERRORS? 
‘031432--100003 7 > BPE oo #80 SCONTINUE IF “460 -- 
031434 OGUS237 001322 INC ERRFLG sSET ERROR FLAG IF CONTROLLER ERROR 


Be ee + ee eS 2 ORE © s ceng 9 ne eC eg eS aoe ee Rr SS a aS See cos =~ 


_—— co 


q \ 


\ 


ae, 
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514 031440 000512 


031442 
031444 


a 515 


516 
517 
518 
519 031464 
520 031470 
(521 
522 
523 
$26 
525 
526 
“52? 


_8 © 
Sea cS © 


 - 


a 


631500 
031502 


031510 
031512 
031516 
031520 
ie! 529 031752e 


o 
I= 


a 


ro to 


031534 
031540 
031544 
031546 
031550 


031562 
031566 
031572 
031574 
031600 


031604 
031610 


G31616 
031620 


031634 


034646 


3 
32 
“| 549 031626 
: 
031652 


031660 
031662 


031674 
031702 


031712 
031714 


031720 


031474 


031504 — 


031530 — 


031556 


031602 


0316714 © 


031624 — 


031642 


G31654 


031666 


031706 


(031716 — 


005204 


012700 031712 


031450 013760 001046 
031456 


001322 > 


001322 


013760 001044 | 
006260 000006 
004537 022700 
005737 
001072 
(005204 | 
105777 
100003 
GUS 237. 
~~ 060403 > 
0U5204 
052737 001302 
012700 031712 
004537 022700 
00573¢% 001322 
001050 — _ 
005204 
013737 QU1044 
012700 031712 ~~ 
004537 022700 
OOF 737 uO1352e 
~ 0610u3 © 
uus2e3? uUu01322 
000432 
OOS204 
012702 Q000001 
ui770U3 147200 
u202U3 ~ 
001023 
0U5N37 001322 
oofr2eo4 
U42777 000136 
652777 OvO0001 
0045537 UO04276 
10577? 147126 
1u0375 
005777 147120 
100002 
005237 U01322 
“043737 006130¢ 
013737 G01044 
0046237 031720 
004537 0UU3342 
000000 
047314 
17740U—t”~” 
0uo000 


ee ee 


147302 


BR TN25EX 


INC R4 
MOV RIMPBLKsRO 
5 000004 MOV —WPSECs4C RO) 
000006 MOV MAXCYL »6C(RO) 
ASR 6CRO) 
ee JSR RSs DXFER 
TST ERRFLG 
BNE TN25EX 
i —_ INC _sRS a ‘ 
TSTB) =—s- DOSTAT 
BPL ot+Be, 
INC ERRFLG __ 
BR TNOSEX. 
INC Rb 
031722 BIS  _—s- SEKI NBs IMPBLK+8e 
MOV RIMPBLKsRO 
JSR RS »DXFER 
TST ERRFLG 
BNE  JN2SEX ©. 
INC R& 
031720 MOV MAXCYL»s IMPBLK+6 
MOV BIMPBLKsRO | 
JSR RS sDXFER 
TST ERRFLG 
BNE e+t8& | : 
INC ERRFLG 
BR TN25EX 
INC R4_ : 
MOV ubisRe 
hOV DDFRR RB 
~ CMP R2sR3B 2 | 
BNF TN25EX 
CLR ERRFLG _ 
INC.) R& 
147144 BIC BFUNCsd0CSR 
147136 BIS HSYSCLRsaDCSR 
JSR is RS DRQUEST 
TSTB aDCSR 
BPL e~4 
1ST aDCSR 
BPL TN2SEX 
INC  _ERRFLG 
. O37722 IN2SEX: BIC } SEKINbGs IMPBLK+B8e 
031720 MOV MAXCYL»s IMPBLK+6 
ASR IMPBLK+6 
“JSR.” RS»sTSTCTL 
; : 
. cre eee 
ar 
3 
3 
Serene were 
IMPBLK3: ebORD O 


___eWORD IDBUF1 
eWORD 177400 
ewORD O 


 SEXIT IF YES 


SAND EXIT 
SSUBTEST NUMBER=1(RTZ OK) 
3GET IMPLIED SEEK BLOCK ADDRESS 


SLOAD WORD COUNT 


sSEEK=MAXCYL. 
SMAKE MAXCYL/2 
SSEEK TO MAXCYLZ2 
JANY ERRORS? 
sEXIT IF YES 


31S A SEEK DONE FLAG SET? 

sCONTINUE IF NO 

3SET GENERAL ERROR FLAG IF YES 

sEXIT WITd ERROR 

$SEEK DONE FLAG NOT SETsSUBTEST=3 
sA00 SEEK INHIBIT BIT 

3GET IMPLIED SEEK BLOCK ADDRESS 

360 READ SECTOR 

3ERRORS? = “sen, ads 

s3NO ERRORS ON SEEK INHIBITsSUBTEST =4 
SLOAD MAXCYL INTO OCYL POSITION 

sGET IMPLIED SEEK BLOCK ADDRESS. 

$GO TRY AND READ wITH SEEK INHIBIT 
sERROR DETECTED? 
sCONTINUE IF YES 

3SET GENERAL ERROR FLAG IN NO ERROR 
3AND EXIT Ss Pecks, esas acd 
SSUBTEST NUMBER=SCERROR DETECTED) 
3SET UP REFERENCE ERROR WORD 
3GET ERROR REGISTER 

3ARE THEY EQUAL? 

sEXIT IF NOT 

SCLEAR ERROR FLAG IF YES 

~ $SUBTEST NUMBER=6CERRORS CLEARED) 
sLOOSE FUNTION BITS 

SAND ISSUE SYSTEM CLEAR | 

~ « SREQUEST 211 

SWAIT FORMATTER READY 


3 

SERRORS CLEARED? 
sEXIT IF YES 

s3SET ERROR FLAG IF NUT. 
sCLEAR SEEK INHIBIT BIT 
SRESTORE CYLINDER VALUE 
3 


~SRETURN TO TEST CONTROL 


am ctr ce et ne ne © ne oe er A sess Si srs sa SA Sa enna! 


A er RS EE ES RS 


sDUSH IMAGE=0 

sDBAR=IDBUF1 _ 

~~ $WORD COUNT = ONE SECTOR 
SCYLINDER ADDRESS TO BE SETUP 
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ad 
2 571 031722 000004 ' eWORD ROCMD - SOCSR=READ COMMAND 
Bee ree eg ee ee 
73 3 | : 
574 3 | ; 
se osS SS > oe 
576 ' 5 = . : 7 
577 8 
578 3 , 
579 3 | | 
580 5 . 
581° aa aaa a a a a aa a anc 
582 3 : 
583 5 ne 
| 585 3 
[re] 586 3 
78 | } ie: 
a 8 3 
af 589 5 
14; 590 
5 591 ’ 
ree 592 : 3 BMeECC TEST NUMBERS 26 >> 30 13-NOV-77 
a C«SS j 
Bani 594 3 
2a 595 3 SEEK LOOP TEST 
2 596 3 
7 $97 ’ 
gs 598 5 
2 599 FATS TEST SENDS THE OISK ORIVE INTO K WORST CASE 
ea 600 3 SEEKING LOOP. 
[x 601 3 THE SEEFING STARTS AT THE EXTREME ENDS OF THE DISK 


o02 8 CARTRIDGECTRACKU AND TRACK 8230) AND ALTERNATES 
3 BETWEEN AN INCREASING TRACK ADORESS AND A DECREASING TRACK 


3 ADDRESSe THIS PROCESS CONTINUES UNTIL EACH TRACK uke BEEN 


3 SOUGHT TWICEe 

3 

3 

3 ~~ DISK SN ne Resor scionrivoi apelin noe eininneensioas 
; SOSCSSSESESESSESESH SEES EEC EE EC EECE 

3 


THIS SECTION OF TEST 26: CHECKS THE THREE 
DISK ADDRESS FUNCTIONS: SECTORsHEAD AND CYLINOERs 
STARTING AT DISK ADORESS OsA ONE SECTOR 
WRITE READ AND DATA COMPARE IS ISSUED UNTIL 
ALL SECTOR AND HEAD AODRESSES ARE EXERCISEDe 
5 ~~ FHE “SECOND PART USES A MAXIMUM SECTOR 
AND HEAD ‘ADDRESS AND ISSUES THE SAME TRANSFER | 
/ SEQUENCe ON EACH CYLINDER UNTIL A DISK _GVERRUN ERROR 
CLO CUS ENCOUNTERED O 00” 
ENNIUG DISK PARAMETERS ARE CHECKED AFTER EACH TRANSFER. . 


we we we we te 


wo} Be we 


be ee ES EE NE Se ES 


RS ere: A eR a 


we Ge] Ye Ge we] we Yo 


SMDIAeMAC 


628 


5 633 
et 6 
a 634 
I? | 635 
Py é 636 
9 637 
pial 640 
igs «GT 
ce 642 
rr 643 
mm ~ 644 
9" 645 
ire 646 
oa 667 
90 648 
a 649 
[22] 650 
af = 
— 652 
125 653 
i ee . 654 
i _ 635 
ay 026 
i 6:7 
fa 658 
a “659 
by 22! 000 
on 661 
a 662 
By os 6063 
eT 
Isl 66 
a>: 666 
Fa 667 
a 668 
| 669 
ar 670 
Cras 
@ 672 
Ie 673 
146 674 
is] 4? o7§ 
48] 676 
[| 077 
a 6768 
jaa 679 
5 600 
BB. 681 
Ma 682 
ae «683 
a... 6384 


031724 
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6 
62900 
BS: 630 


0 638 
< ae 639 


005004 


031726 G04537 004276 


031732 


031736 


105777 147042 “TSTB 


100173 


031740 005204 


031742 © 


0U4557 016332 “JSR 


031746 U10277 147030 
031752 010200 
031754 gu0240 
031756 0U0240 
031760 000240 
031762 OO024U 
031764 GO5777 147022 
031770 106156 
031772 OUS204  .}”© 
031774 012703 Oud001 
032000 013704 001044 
032004 010401 ~— 
032006 005002 
032010 010177 146774  £4£TN26AS 
032014 010077 146762 
032020 052777 QU0002 146752 
032026 052777 #000107 
032034 CO4537 U17342 
022040 0u5737 001150 
032044 QU153Uu..  — 
0320466 005037 0601150 
032052 105777 146734 
032056 100123 °° © 
032060 O05777 146714 
032064 100520 
032006 410277 146716 
- 632072 010077 146704 
032076 52777 OO0002 1466674 
032104 652777 0U001G1 146666 
032112 004537 017342 
032116 005737 001150 
032122 001501 © 
032124 GUS037 001150 
032130 105777 146656 
032134 100074 © . 
032136 OUS777 146636 


Ere yyy 


a Y:) 7) es 


ERROR CONDITIONSCSEEKING SECTION) 


R1=DECREASING TRACK ADDRESS (Fe 
R2=INCREASING TRACK ADDRESS 
R3=LOOP COUNT ERROR OCCURRED ON - 

RS=1 FOR INCREASING AODRESS 


OR O FOR DECREASING ADDRe 


SSUBTEST NUMBER=0 | 
sREQUEST 211 


SFORMATTER READY? 

SEXIT IF NO 

SSUBTEST NUMBER=1 

~ $FETCH JUSTFIED DISK ID 
sSELECT DRIVE 


3USE RO FOR SELECTING FROM "OW ON 


SWAIT READY 


ERR ae rE ART RA = erat Set 


CLR R4 
JSR R5sRQUEST 
B  a@DCSR 
BPL TN26EX 
INC R4 
~ R5saDISKID 
MOV R2sa0USH 
MOV R2sRO 
NOP nee 
NOP 
NOP 
NOP 
TST aDSTAT 
BPL ss TN26EX__ 
INC R4 
MOV D19R3 
MOV MAXCYL SRS 
MOV R4»R1 
CLR Re 
a 
MOV. R1s8OCYL 
hOV ROsaBUSH 
BIS nSEKCMDs»aDCSR 
BIS HINTGOsaDCSR 
JSR RS sWAIT 
TST INTFLG _ 
BEQ  £TN26EX. 
CLR INTFLG 
TSTB aOSTAT 
~BPL TN26EX 
TST aDCSR 
BMI TN26EX 
“HOV R2saDCYL | 
MOV ROsa@DUSH 
BIS _—_—_—sASEKCMDsaDCSR 
BIS HINTGOsaOCSR 
JSR RSesWALT 
TST CONT FLG 
BEQ TN26EX 
CLR INTFLG 
TSTB = oOSTAT 
BPL TN2EEX 
TST aOCSR 


sORIVE READY? 

sEX1T IF NOT READY 

sSUBTEST NUMBER=2 

sESTABLISH OUTER Loop= 1 

sESTABLISH MAXIMUM CYLINDER COUNT 
sPUT LOOP COUNT IN Ri 

SESTABLISH INCREASING TRACK POINTER 
$LOAD CYLINDER ADDRESS 

SSELECT DRIVE 

$LOAD SEEK COMMAND 

~ $SET GO AND INTERRUPTS 

sWAIT FOR INTERRUPT 

sINTERRUPT OCCUR? 

SEXIT IF NO 

SINTERRUPT OCCURRED 

sSEEK DONE? _ 
sEXIT IF NO 
3 ERROR? 
SEXIT IF YES 


SLCOAD INCREASING CYLINDER ADOR 


SSELECT DRIVE 

SLOAD SEEK COMMAND 

3SET GO AND INTERRUPT BITS 

SWAIT FOR INTERRUPT 

DID WE INTERRUPT? 

SEXIT IF NO 

sRESET INTERRUPT OCCURRENCE FLAG 
sSEEK DONE? 

sEXIT IF NO 

sERRORS? 
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1 £ ‘ 
TA 685 032142 100471 BMI TN26EX SEXIT IF YES’ a 
‘a 686 032144 005202 . Inc R2 SINCREMENT TRACK ADDRESS . 
687 032146 Q0£301 DEC R1 SDECREMENT OECREASING TRACK ADDRESS : 
688 032150 001317 , BNE TN26A SREPEAT INNER LOOP IF NOT DONE 
689 032152 005303 DEC =~—R3 SOECREMENT OUTER LOOP 
—6690 032154 001311 BNE TN26B SREPEAT OUTER LOOP IF NOT DONE 
691 ; : 5 . 
Ce ee De ae ee gg eee 
693 5 
694 ’ __ 
695° ore ry ~ 
696 ] 
697 3 
658 ~ 3 
699 3 
7u0 3 
701 3 
702 8 
703 3 
704 3 
705 3 DISK ADDRESS TEST 
706 3 SC SSSOS SEES ESEOEEESES COOSOE SCO OOSCO 
~~ ¢07 3 j 
708 3 
709 3 


eel 
Q 
we 


711 032156 012704 9000005 TN26C8 MOV BSoR4 SSET SUBTEST NUMBER@®S5SCSTARTING DISK ADDR TEST 
712 032162 612700 055520 MOY BURCBsRO SPOINT TO WRITE READ BLOCK 

13°032166 005010 CLR TROD ————— START DISK ADOR 20 

714 032170 005060 g0000e6 CLR 6(CRO) BCYLINDER ALSO 

715 032174 01370U 001046 000004 MOV WPSECs4CRO) SWORD COUNT =ONE SECTOR 


<a 716 0322027 012709 044312070 °° HO ODBUF SRT == ————SSPOINT TO OUT PUT BUFFER 

Pal 717 032206 004537 016736 JSR R5 sFORMAT SFORMAT DATA BUFFER 

718 032212 U04537 35356 TN26D2 JSR R5sWRCO- 360 bRITE/READ ANO DATA COMPARE 

[36 419 032216 0057377 001322 -—-—0— ”———ST ST ERRFLG~~~—~—~—~S”:C”:CSS ERRORS?” 

33] 720 03222< 001027 BNE TN26F SEXIT IF YES 

26 7é<1 032224 013710 001162 HOV ENDSECs(RO) . suUPDATE DISK ADORESSES 

~ 22032230 053710 00116415 nos ck SFIRST SECTOR ANO HEAD 
Bis. 723 032234 013760 0011606 000006 MOV ENDCYLs6(RO)  sTHEN CYLINDER 

39] 724 032242 026027 000006 vyo0dol CMP OCRO) 581 ___3HAVE WE REACHED FIRST CYLINDER? 

ro 725° 032250" 0013600 BNE TN260° SF CONTINUE WITH SECTOR - HEAD CHEACKOUT IF NO 
075 726 032252 005204 INC R& SSUBTEST NUMBER#6(SECTCR HEAD ADDRESS OK) 
727 032254 013710 001054 nov ROUSds (RO) BSMAKE SECTOR- HEAD ADORe MAX <‘  —___ 

6 728 032260006537 035356 TRZBET JSR RS WROTE. READ/ DATA COMPARE ALL CYLINDER AODRe 
ey 729 032264 005737 001322 TST ERRFLG SERRORS? 

rs 730 032270 001004 BNE TN26F SCHECK OVERRUN ERROR IF YES a 

Pi 31 0322727 01376G” 001166 O00005 OV CENOCYL S6CROD ——S SUPDATE CYLINDER ADDRESS IF NO ERROR 
Di. 732 032300 000767 BR TN26E SAND CONTINUE 

ra 733 032302 632777 GOOO4O ‘146504 IN26F2 BIT BBITSs@DERR 31S THE ERROR NONEXT CYLINDER 

o 34°0323107 G01 6 BEG CSN2S6OGT———————CSEXIT IF NOT THAT ERROR 
Dix 735 032312 000240 NOP 

ire 736 032314 000240 NOP _ eee 

Te] 37°032316 G05037° DU13220 CLR CERRFLG060”~C~C””CSCLEARR: ERROR FLAC IF YES 
Diz 738 032322 004537 U03342 TN260T& JSR RS sTSTCTL SEXIT ALL DONE | ft 
Bo 739 032326 005737 001322 TN26EX: TST ERRFLG sERROR FLAG SET? 

es 740 03235327 0013750 BNE CUTN260T ~—™~™~*CSUEX'TCT CIF YES 
D's . 741 032334 005237 001322 INC _— ERRFLG 3SHOULD BE SET-SET IT 

og ee ee enna a ce tee el ee 


sod 
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742 032340 000770 BR TN260T 3AND EXIT 
: a} 
744 3 
3 
8 
747 5 
7 3 
3 
750 3 
3 
752) : 3 
753 3 
3 


te OVERRUN TEST 


COO CEOS OF SE OOF EOS SES SCE EEE ES ESCEESEOEEES OE 


THIS TEST CHECKS THE OVERRUN ERROR LOGIC 


3 
5 
3 
3 
: 5 
760 Re ten on 3, BY ATTEMPTING A READ PAST MAXSEC sMAXHD 


761... AND MAXCYINOER®W0© 


AND MAXCYINDERe 


bial . 3 
: a 3 
[at 763 3 | 2e MEMORY EXTENSIGN TEST 
: nn” Seni: dee oe 
3 
3 
eee es See, 


£923! 765 
val 766 __THIS TEST CHECKS THAT THE MEMORY EXTENSION BITS 
an “267 ON THE PHOENIX 211 ARE SET WHEN AN INCREMENT IS GENERATED ON 
01 708 5 ON THE BUSS ADDRESS REGISTER AFTER THE REGISTER HAS BEEN 
(>| 76% ; SET 10 1777760 . 
I —~ 770 ; eG ee ee 
me 771 5 3e BUSS THE UUT TEST 
[30 | V72 3 
Fa wre Egg mre oe ene, ta Pe em ee ayes aienere SSE ee a eeecccctecccccceecceececceeeeceeeteeee. TO 
iu. 774 5 
fd 775 ; THIS TEST DCES A TRANSFER THAT EXTENDS INTO NON EXISTANT 
[sal 776 3 CORE FORCING A BUSS TIME OUT ERRORe 
Bx | 777 j 
6 778 ; 
e775 POST VCE LVI SLT eETSETerrevirrsiririrrriritriiiiyitiyitiiit | 
Qo 780 3 
cn 781 032342 000137 033334 STN272  JMP TN27EX sEXIT JUMP 
(0 a Aa a a aa a ea aa 
9 733 PESELISESLISCTOSSCOSOSSSCSOLESLSOSSS OLS CS STSCI STSSeres aries | 
fl is ; a a we 
1 43! 4 3 
| | 786 5 
[a 787 3 _ 
a 788 032346 005004 TN27:) =~6CLRO 0 CORA SSUBTEST NUMBER=0 ~ 
Dic 789 032350 UU4537 004276 JSR R5 sRQUEST sREQUEST 211 
Ire 790 032354 012700 033350 HOV HOVBLK»RO 3FETCH OVERRUN BLOCK ADDRESS 
es 7¥1 032360 013737 001234 0446310 ~~ MOV CURDSKsODBUF-2 sSAVE CURRENT OISK UNIT 
j2l 7y2 032366 613710 001054 MOV KDUS ds (RO) SJLOAD DUSH AS MAXIMUM 
Thy 793 032372 u13760 601046 000004 MOV WPSECs4(RO) sLOAD WORD COUNT 
Tap CSOSSCSCS 32400 006360 00000, ~~ ASL 4¢RO) ~~ smaKE TWO SECTORS SSOSCS;737}> CO 
A eel 795 032404 013760 001044 000006 MLV MAXCYLs6(RO) $LOAD LAST CYLINDER ADDRESS ! 
al 796 032412 (004537 022700 JSR R5 sDXFER ISSUE WRITE COMMAND | 
me GF 032416 GO5737 =«©—0013220°; TST “ERRFLG SERROR DETECTED? 
D.. 798 032422 001747 BEC STN27 bAND EXIT TO TEST CONTROL 


| 


i 
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9 799 032424 005204 INC RS »SUBTEST NUMBER=1CERROR DETECTED) ; 

800 032426 012702 uo00TD HOV 8 105 — 
a> 801 032432 017703 146356 NOY QDERR oR3 AGET ERROR REGISTER 

ie 802 032636 042703 177767 BIC B1777679R3 SEXTRACT OVERRUN BIT | 

80s 0s24a2 020205 CHP R2sR3_ SARE THE RIGHT ERRORS SET? FFF 
BE 804 032444 001336 BNE STN27 sEXIT IF NO 

032446 005206 INC R& SSUBTEST NUMBER=2( OVERRUN ERROR DETECTED) 


| 6 805 
}+-———-g06 


i 815 
ree 816 
in| or 
| a 
Bn 819 
oa 820 


a Pa eee eam oe ee 


(0326127 G42777 000T36 “Té6TEU BIC 


0326327005777 3146142 TST a0cSR- 


022662 —G12702~ 030000 —__—— 0 


032720 052777 +UO0001T 46052. #—  +BIS— 


032450 ~017703” 146340°- = ———————— MOV SD ERRORS ~~ —————CO FETCH ERROR REGISTER AGAIN 


032454 642703 000010 BIC _ 810sk3 3MASK OUT OVERRUN ERROR 

032460 u05002 CLR Re 3SET UP REFERENCE ERROR WORD 
0324627 020205 CMP” R2aR3- SANY OTHER ERRORS SET? 

032464 001326 : BNE STN27 SEXIT IF YES 

032466 005204 INC R4 SSUBTEST NUMBER=3(NO OTHER ERRORS) 


032470 042777 DOOT3S6 1463502 BIC SFUNCSQ0TSR SLOSE FUNCTION BITS — 


032476 G52777 000001 146274 BIS BSYSCLRsaDCSR SISSUE FORMATTER CLEAR 

032504 004537 004276 JSR R5 sRQUEST SREQUEST 211 

032510~-105777  _146264-_____——————_ STB aOCSR™ SWAIT FORMATTER READ G 
032514 160375 BPL o~4 3 

032516 005777 146256 TST aDCSR SERRORS CLEARED? 

032522°>--400707-———— BMI” STN27 SEXIT WITH ERROR FLAG SEV TR W0 
032524 005204 INC R4 “SSUBTEST NUMBER=4CERROR CLEARED BY SYS CLEAR) 

032526 005037 001322 CLR ERRFLG SCLEAR GENERAL ERRCR FLAG IF YES: 


0325327 012700~ 023610 TN27K¥- MOV” BURT GLKFGSRO  SFETCH WORD COUNT ENTRY OF WRITE BLOCK 
032536 005016 ~ CLR CRO) sSENTER CYL 


032540 wuie740 177777 MOV — B-15- CRO) SENTER WORD COUNT OF ONE 


0325447012740 177776 HOV 8=23-=CRO)"_SENTER MEMORY ADORESS OF T77776 


032550 045040 CLR ~C(RO) SMAKE DUSH=0 

032552 004537 022706 JSR R5 sDXFER . 3TRY A WRITE CMAY BE OK DEPENDING ON SIZE OF MENOR YD 
0325567 005037 001322 CLR ERRFLG SRESET ERROR FUAG TF SOU 
032562 617703 146212 MOV @DCSR RS SFETCH OCSR REGISTER 

UO32566 042703 147777 BIC B1477775R3 SEXTRACT MEMORY EXTENSION BITS 


“0325727 O127uU2~ 010000 MOV “B810000sR2 3SET UP REFERENCE VORD ae 


032576 020203 CMP R2sR3 SDID MEMORY REGISTER INCRENMENT? 
032600 00126uU BNE SIN27 SEXIT IF NO 

0326027 OO0f204 INC R& SSUBTEST NUMBER=SCFIRST MEMORY BIT OK) 
032604 005777 146170 TST @DCSR ; 31S THERE AN ERROR? 

032610 100013 BPL TN27C jy; sCCONTINUE IF NO 


HFUNC,@0CSR ; SLOSE FUNCTION BITS 
ASYSCLRsa0CSR SISSUE SYSTEM CLEAR 
RS5SsRQUEST SREQUEST 211 

SRETEST FOT ERROR © 


032620 052777 000001 
032626 Ou&4537 004276 


146152 BIS 


JSR 


032636 100641 BMI $TN27 SEXIT IF ERROR CONDITION PERSISTS 

032640 052737 G20000 023612 TN27C8 BIS BcOOOOsWRIBLK*¢8e30R IN SECONF MEMORY EXTENSION ° 

-032646—-U127U0 — 02 3602--—_ ____ wOV BS URTELH RU #POINT RU TO WRIBLK ADORESS - 
032652 004537 022700 JSR RSsOXFER SATTEMPT ANOTHER WRITE. 

032656 U05037 Qui322¢ CLR ERRFLG SRESET EXROR FLAG TIF SET. 


“H30000sR2Z SSET UP REFERENCE WORD 


032666 017703 146106 MOV QDCSRsR3 sFETCH DCSR 

032672 042703 147777 BIC 21477779R3 SEXTRACT MEMORY EXTENSION BITS 

032676020203 CHP R2 R37 SARE THEY EQUAL? 

032700 001220 BNE STN2¢ sEXIT IF NO 

032702 OGS204 INC R4 SSUBTEST NUMBER=6(SECOND MEMORY BIT OK) 
032704--005777-—146070- TST ——"aDcSR SERROR IN DCSR? 

032710 100016 BPL 1N270 SCONTINUE IF NO ) ' 
032712 42777 000136 146060 BIC UFUNCs@DCSR sLOSE FUNCTION BITS 


“ASYSCLRea@DCSR  siISSUE SYSTEM CLEAR 
032726 004537 U04276 JSR R5sRQUEST sREQUEST 211 
Re Re eee Oe ee eee ee ae iS 
Nee? 


A oe 2° meee mee cate eee eee eee 


oe 
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i] | 
6 856 032732 105777 146042 TSTB aOcsR AWAIT FOR DONE 
‘an 857 032736 100375 BPL o-4 
BB) 858 032740 005777 146034 TST @DCSR SRETEST DOCSR 
3 859 032744 100573 ; BMI TN27EX sEXIT IF ERROR PERSISTS 
[ay 860 032746 052737 .030000 023612 TN27Ds~ BIS D3000UsWRIBLK*+8e3SET BOTH MEMORY ECYENSION BITS 
i ea 861 032754 012700 023602 MOV BWRTSLKsRO sPOINT RO TO WRIBLK 
fe | 862 032760 u04537 022700 _JSR RS sDXFER sATTEMPT WRITE | 
a 863 U32764 GO5037 001322 CLR ERRFLG sRESET ERROR FLAG IF SET 
Qo 864 032770 665002 CLR R2 sSET UP REFERENCE WORD 
ce 865 032772 U17703 146002 MOV  —s- BDCSR»R3. 3FETCH OCSR FOR R3 
ge ~ 866 052776 U42703 147777 ~ BIC RUL77779R3 sEXTRACT MEMORY EXTENSION BITS 
867 033002 020203 CMP R2 sR3 30I1D BUSS ADDRESS OVERFLOW? 
Te 868 033004 001153 BNE TN27EX | sSEXIT IF NO 
[sa] ~ 869 033006 U05777 145766 TST &DCSR sERROR CONDITION? | 
870 033012 100016 BPL TN27E sCONTINUE IF NO 
(1 &71 033014 U42777 000136 145756 BIC | AFUNCsaDCSR 3SLOSE FUNCTION BITS _ 
nae &72 033022 Uus2777 000001 145750 BIS HSYSCLRsaDCSR  sISSUE SYS CLEAR 
5 873 033030 004537 OU4276 JSR RS sRQUEST sREQUEST 211 
a! 874 033034 105777 145740 TSTB. = @DCSR- 3WAIT FOR DONE | 
pe 875 0330460 100375 — - BPL o-4 ; 
bs a 676 033042 O05777 145732 TST @DCSR sRETEST OCSR 
jan 877 033046 100532 7 BMI. TN27EX SEXIT IF ERROR PERSISTS 
aoe ~ 878 033050 0052u4. TN27E: INC R4 sSUBTEST NUMBER=7(BOTH MEMORY BITS OK) 
ry 879 033052 012700 023602 HOV AWRTBLKsRO sPOINT TO WRITE BLOCK 
2a} 880 033056 052700 030000 000010 BIS BMEMEXs8e(RO)  sSLOAO MEMORY EXTENSION BITS 
ee ””~”~”:C~ BAA 33064 UI27a00° 177776 «O00002 ~~ ~MOV H-252(RO) SMAKE BUSS ADDRESS MAX 
: 882 u33072 004537 22700 JSR RS »OXFER s1SSUE WRITE 
iol 883 033076 0u5737 001322 _ TST. ERRFLG SERROR DETECTED? 
ea BK O3BB1UZ° OUIDOA BNE TN27F sCONTINUE IF YES 
> eo B55 PES E RPL ELSES ESET SESS SCE TSE STE SESE SET ESC ES OSE SESS SESE SSES ELSES ET ET ETS | 
ee 846 3 NOTE: AT THIS POINT POP 11'S WITH LESS THAN 96 K CORE 
En -T-07 ee 5 WELL NOT HAVE GENERAJED AN ERROReIF AN ERROR HAS 
ye 858 3 OCCURRED TESTING WILL PICK UP AT TN27FeIF THERE IS 
fa 889 5 NO ERROR THE PROGRAM WILL DISABLE 22'BIT ADDRESSING 
I BO re 3 AND RETRY FORCING THE ERRORe 
SY os! 651 ESE SESSES ESSE SSS SES ESSE SESE SESE ESL ISS SS SOSCSO CSOT IST SETS Tete t Ss tT 
- 892 ; THIS IS A TEMPORARY PATCH UNTIL DIAGNOSTIC IS REWRITTEN TO 
oo 893000 pee ee 3 HANDLE CORE ABOVEY6K 
Bo 894 033104 000500 BR TN270T sEXIT HERE 
[i 895 5 eg i Ns eB 5 etek ag A Ns cece Banke, Seana Pc ee te 
e B96 3 | : 
« 897 3 
[a 898 ; ee eee ent ee Oe eee ees 
Me YQ” 3 
et $00 033106 005204 IN27Ft INC R4 SSUBTEST NUMBER=10CERROR DETECTED) 
a $01 033110 u12702 100000 MCV  _=BBITI5sR2 —_—so$SET UP REFERENCE ERROR WORD 
le) S”*~<Cs~*é‘s;~*™*~*”::C« SOR 31 1H— 097703 14567K ; MOV ~@DERR sR3 sFETCH ERROR REGISTER | 
B» 903 033120 042703 077777 BIC h777779R3 sEXTRACT BUSS TIME OUT ERROR 
faa! 904 033124 020203 CMP ReoR3 3BUSS ERROR SET? _ ee oe ee 
a ”—«&iS 33126. 001102 —~—~C~*S BNE. TN27EX yEXIT IF NO 
Box $06 053130 OUf204 INC R4 SSUBTEST NUNBER=11(BUSS ERROR DETECTED) 
$07 053132 o05002 | SOUP ke ING cee te a SET UP RE ERENCE: WORD: 12 220 
me" 908 033134 017703 145654 ~*~ MOV QDERR»R3 sFETCH ERROR REGISTER AGAIN — 
2 909 033140 42703 100000 BIC OBIT15sR3 sCANCEL BUSS TIME OUT ERROR 
- 910 033144 0620203 CMP R2GRS5 _SANY OTHER ERRORS SET? _ 
912 033150 OG5204 INC R4 SSUBTEST NUMBER=12(NG OTHER ERRORS DETECTED) 


eden to Samtne Od Sar tee See ae 2 a ea ne EE 
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ca 913 033152 042777 000136 145620 BIC RFUNC»s8DCSR SLOSE FUNCTION: BITS 
oC) ~~—~« 998 033760 052777 000001 145612 © BIS BSYSCLRs@OCSR sISSUE SYSTEM CLEAR Z 
a> 915 033166 004537 9004276 JSR R5 sRQUEST SREQUEST 211 
3 916 033172 105777 145602 TSTB a@ocsR SUAIT DONE 
Et} fis sharte tgogye_ seed —___ : BP 
Ie 918 033200 U0S777 145576 TST aDCSR sTEST FOR ERROR 
rm 919 033204 100453 BMI TN27EX sEXIT IF ERROR PERSISTS 
ot 920 033200 = 005037 001322 & ————. CRLR—~—“«é‘CERRRRFMCG”™”™~”CSREESECT ERROR FLAG CALL DONED = )})©~— et gee 
B= 921 033212 005206 INC Ré SSUBTEST NUMBER=13(ERROR CLEARED) 
9 922 033214 012700 G23604 : MOV BLRTBLK+2yRO sPCINT TO WRITE BLOCK 
hop —SC~*~*~:C NS 33VANO” 12710 1600007 = HOV 16 00005TROY THIS BUSS ADDRESS WILL DETECT 
eo. 926 8 POSSIBILITY OF FCO 875 MISSING IN INTERFACE BD'S 
“| 925 3 THE INTERFACE BD'S AFFECTED BY THIS FCO 
82 i aie aes $s —””~”~CARRE LEVEL AS AND UNDER(74177'S > 74277'S)e 
cor 927 3 | 7 
agit 928 3 eetenemeen ALL THESE GOARDS ARE WIRE wRAPHHB HR EEE 
a —_ . 929° 3 SS GEIST 8 ie re poe a Ne ge eee a Nee Race Te een ey ee Tore ee eS Fae Fee Ne Me ee gd ee ae Eee ee ee 
a” 930 3 
| | | 931 5 IF THIS FCO IS MISSING CERTAIN ADDRESSES BOUNDARIES 
F883 EN THE 150000 TO 170000 AREA WILL ERRONEOUSLY 
Din] 933 3 INCREMENT THE BUSS EXTENSION BITSeOPERATING SYSTEMS 
fr 934 3 LARGER THAN 28K WILL NOT RUNISLELEGLEL EERE 
es 935 033226 Usz760_ 030000 UU0006 SSB TT CBMEMEX96(ROD SCLEAR MEMORY EXTe GITS IF SET 
ee 033232 012700 023602 MOV BLERTBLKsRO SLOAD WRITE BLOCK ADOR 
033236 012701 000020 MOV #20sk1 - - §LOAD ATTEMPT LOOP COUNT 
~033242~ 004537 02270027 JSR ORS,DXFER SSS TRY TO GENERATE THIS ERROR 
033246 605037 001322 CLR ERRFLG sERROR FLAG MAY BE SET - DONT CARE 
033252 017703 145522 MOV @OCSR»RZ sFETCH COMMAND AND STATUS REG 
033256 605002 > “eR R200 7 ESET UP REFERENCE WORD — 
033260 042703 147777 BIC B1477775R3 SEXTRACT MEMORY EXTe 2s 
033264 020203 CMP .  R29R3 SANYTHING SET? 
033266001403 BE ‘TN27G COS BCONTTINUE IF NO 
033270 005237 001322 INC ERRFLG . SSET ERROR FLAG IF YES 
033274 000417 BR TN27EX SANO EXIT 
(0332767005301 —_"________ne7vet DEC RT ~~~ Ss DECREMENT COOP COUNT 
033300 001360 BNE T™N27H BAND TRY AGAIN 
033302 000137 033362 JMP TN27J SCONTINUE TO MEMORY INC TEST , 7 
033306042737 U30000  UZ3é1T2 IN2Z70T? BIC AMEMEXsWRYBUK®BS3 CLEAR” MEMORY EXTENSION BITS == &  ————~—S 
033314 042737 030000 024662 BIC HMEMEX sISECWB+Se3IN BITH bRITE BLOCKS 
ra] 952 033322 013737 064310 001234 MOV ODBUF-2»CURDSK 3 RELGAD CURRENT DISK 
0] 953 0333307 004537 0033427 sR RSs TSTCTOC CM EXIT TO VEST CONTROL 
a. 954 033334 005737 001322 IN27EXs TST ERRFLG sERROR FLAG SET? 
-* 955 033340 001362 BNE TN2767 sEXIT IF YES , 
Te 956 033342 005237 001322. SSCS SERRE GOCE IT TF NOT 
oi 957 033346 000757 BR TN270T BAND. EXIT 
es 958 3 
fa 559 Pine Eas 5 Ete aan eee ee eee ee 
pe 960 5 OVERRUN RUN COMMAND BLOCK 
a 961 3 
[x 962 --— 3 a 
ee 962 5 
a 964 033350 000000 OVBLKs eORD O sDUSH IMAGE 
965 033352087314 ——————————VORD IDSUFT SCOOT PT BUFEER TS eer —: 
Di: _ 966 033354 177000 | eWORO 177000 sWORD COUNT IS TWO SECTORS 
967 033356 000000 eWORD O SCYLINDER ADDRESS IS MAXCYL 
2 “968 033360 000006 ——_——s—s————————— WORD WRICHD ———————CS COMMAND IS WRITE 


6 


$ 
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970 3 
71 3 

972 3 
973 3 | } ae 
974 ; 3 mS scl 
975 8 | 
976_ 5 | 
977 3 | 
978 3 MEMORY INCREMENT TESTS 
979 3 COCO CE EE EHE EE EEEH EE EE EE EE EE OCEOEH 
980 3 
981 5 
982 ; 
983 3 
984 5 THESE TESTS INSURE THAT THE 
985 3 BUSS ADDRESS REGISTER INCREMENTS CORRECTLY 
986 3 FROM ANY STARTING ADDRESSe | 
987 3 A ONE WORD WRITE COMMAND IS ISSUED AND A CHECK 
988 3 OF THE ENDING BUSS ADDRESS IS MADEe 
G89 3 
990 3 ERRORS MAY BE SHOWING IN THE ERROR REGISTER DUE TO 
9914 3 SEVERAL OIFFERENT REASONS WHICH ARE NOT PART OF eee 
992 3 
G93 3 THIS TESTS PROCESSe 
994 3 a ae te Pe an ea at te oon oso ee 
995 Py 
996 001004 OBAR=DCAR SREDEFINE CORE ADORESS REGISTER FOR THOSE 
957 on a ee __ PEOPLE WHO CALL IT BUSS ADDRESS REGISTER = 
9598 3 
499 033362 005204 TN27J3 INC R4 SSUBTEST NUMBER=14(NOW TEST MEM: INC) 

1060 033364 012700 023602 MOV BWRTBLKsRO  sPOINT TO WRITE 

~ $001 0332370 013710 001040 MOV = =——MAXSECSCROD ——iCBLOAD ILLEGAL SECTOR ADDR TO SPEED UP TEST 

1002 033374 005210 INC CRO) 3 

10023 ee _SNOTE: IF WE TEST ALL CORE LOCATIONS IN 

1004 —_— sTHIS TEST IT WOULD RUN VERY LONG 

1065 SBECAUSE WITH A LEGAL MEMORY ADDRESS 

1006 sWE WOULO BE WAITING FCR SECTOR COINCIDENCE 

1007° ee 3SUSING AN ILLEGAL SECTOR ADDRe ABORTS 

1008 STHE TRANSFER EARLYe 

1009 033376 012760 177777 OO0004 MOV h-1594(RO) $SUE ONE WORD TRANSFER 

1410 033404 005060 O00006 CLR 6CRO) “SCYLINDER ADDRESS=0 

1011 033410 012760 o00006 000010 MOV BWRICMDs10(RO) sRELOAD WRITE COMMAND 

1012 033416 OO05077 145362 CLR QDBAR SSTART WITH BUSS=0 eee oe 

~ 1013 023422 012700 u23602 ) TN27KE MOV &WRTBLKsRO 3INSURE TRANSFER BLOCK AODR | 
1014 033426 017760 145352 9000002 MOV BUBARs2CRO) 3LOAD BUSS ADDRESS 
1015 033434 000240 NOP | ae ee mae 
~~ —~"4016 033436 000240 ~~~ NOP cs SS 

1017 033440 wvo00240 NOP . 

1018 033442 oOUd240 NOP — Seca 9 eet _ Cae 

“9015 033444 OU0240 NOP 

1020 033446 604537 022700 JSR RSeDXFER TRY A WRITE 

1021 033452 Uu5037 001322 CLR ERRFLG sCLEAR ERRORS NOT INTERESTED 

“4022 033456 016002 Oo0000U02 — MCV. ~~ 2CRO) SRO SFETCH ORIGINAL BUSS ADDRESS 

1023 033462 O20227 177776 CMP R29N-2 sSHOULD EXTENSION BE SETTING NOW? 

1024 033466 001425 BEQ =TN27N 3GO CHECK MEMORY EXTe IF YES ou 

~ 4025 033470 0160U2 000010 MCV 1OCRO)sR2  $CHECK IF TRANSFER STARTED WITH MEMe EXTe SET 
1026 033474 O42702 147777 BIC RIA7777sR2 sEXTKACT BITS 
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é 1027 033500 005702 TST R2: SANY SET? 

1028 033502 00105 BNE TNC?P SUSE DIFFERENT ROUTINE IF YES 
aa 1029 G33504 017703 145270 MOV @DCSK RS IF NOT LETS CHECK THAT THEY DION 'T 

ral 1030 033510 042703 147777 BIC B1477775R3 SEXTRACT ENDING DCSR ‘REG 

is] 10310335146 0202050 0M RRS C””—~—<“CS*~«SSEE I BIT SET 
| 1032 033516 001306 BNE TN27EX SEXIT IF SOMTHING SET 

c 1033 03352u 016002 wU00002 TN27L2 HOV 2(RO) oR2 SLOAD STARTING BUSS AODRe 

[7 1034 033524" 062702 000002 FADD B2sR2 UPDATE = 
Dis 1055 032530 017705 145256 TN27Ms «MOV QOBARSRS SFETCH ACTUAL BUSS ADDRe REC 

7 1056 033534 020203 CMP RZ sR3 SARE THE EQUAL? 

1 aac 033536 001276700 BNE OTN 7 EX SEXIT IF NO 
ae 1038 033540 000730 BR TN27K SCONTINUE IF LEGAL 

5 1039 033542 005002 TN27N2 CLR Re SSET UP REFERENCE WORD 

-" 1040 033544017703 3452367 KO BAR SRS 

7 1041 033550 020203 CMP R2sR3 SECUAL? 

5 1042 033552 001270 BNE TN27EX sEXIT IF NO 

sal “104 3033554016002 GOO TG HON 1OCROYSRZ LOAD STARTING ADDR AGAYN 
a7] 1044 033560 G42702 147777 BIC B147777 aR2 sEXTRACT BITS 

13 1065 033564 020227 030000 CMP R<s830000 SOVER FLOW? 

re "1046 0335707 0014277———— BED TN27R sEXIT IF YES" 
Diz} 1047 033572 062702 010000 | AoD 810000sR2 SUPPATE EXT BIT 

@ 1048 033576 17703. 145176 MOV SDCSRsR3 SFETCH COMMAND REGISTER 


ler 7 
049 033602--U427U3- 147777 °}.}™~”»~>D”"—"”—.L.v...C...:.»”™— BI 

Dal 1u$0 033606 Q202u3 CMP 
24 


BIC B1I&7777aR3S SEXTRACT MEMe EXT. SITS 


R29R3 3BIT INCREMENT? 
1051 033610 001251 BNE TN27EX — «-SEXIT IF NO 
int OS 2 033612~—G42760 ~-030000—u000T0 6 IC #300005 TOTRUY 5 UP DATE” STARTING BOR eee 
Shr 1U57 033620 050300 000010 BIS R3510(RO) 3 
oa 10£4 033624 000676 BR TN27K 360 GN 
4055°033626 0177031451467 _____ TN27PS HOV @DCSKaR3 5MEM EXT SHOULD "T-WAVE 1WCRERENTED” WERE 
1056 033632 042703 147777 BIC B1477775R3 SEXTRACT MEM EXT BITS | 
1057 033636 020203 CMP R2oR3 sDIO IT INCREMENTED? 
1058 0336407 0012357 7 ———— BNE TN2 7 EX SEXIT IF YES 
1059 033642 016002 400002 MOV Z2CRO) sR2 SASSEMBLE REFERENCE WORD © 
033646 U00726 BR TN27L SNOW CHECK BUSS ADDRe . 
033650 005002 Tn27rt CLR R20 sSET uP REFERENCE FOR LAST ADDRe = ~~ 
033652 017703 145122 MOV @OCSRsR3 S3FETCH COMMANDREGe 
(033656 042703 147777 BIC 01477775R3 JEXTRACT MEM EXT BITS 
 033662~— 020203-——— CVPR a SOVERFLOWU? 
033664 001223 BNE TN27EX sEXIT IF NO 
033666 017703 145112 MOV QDBARSR3 sNOW CHECK BUSS ADDRESS 
0336727020203 MPR RZ SOVERFLOW? 
033674 001217 BNE TN27EX SEXIT IF NO 
033676 U12700 Go0od006 000010 MOV BURTCHDs10(RO) sRESTORE COMMAND IN TRANSFER BLOCK 
1070 033706—-005010—————~- ——______— LR CRO) ~ SRESTORE DUSH ADDRESS 
> 1071 033706 000137 033306 , JHP TN270T SAND EXIT 
1072 3 
De a NG ee ga a Oe es ee eae ce oan 
) 1074 5 : 
1075 3 
VOGG se 7 
Dp: 1077 3 
1078 3 
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teen rn 


033712 013737. 001044 034124 Tn30: _ 


033720 ¢ 
033726 


» 033732 


033740 — 
033744 


042737 000001 
004537 904276 
012737 000002 
005037 G34122 — 
0G5004 


4 


we ws we | we 


we we tei we we wel we we wef ve we we 


: 
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| 


a a es ae 


nl eel ee ee 


‘ 


| 


we te | we we we: 


SEEK/WRITE/DATA COMPARE TEST ™N30 


THIS TEST IS A RELIABILITY TESTe 


THE DRIVE IS MADE TO SEEK IN A WORST CASE 


PATTERN AND WRITE DATA GENERATED BY A 
SUBROUTINEsPATGENs THAT CREATES A UNIQUE 
ARRAY OF DATA EACH TIME IT IS CALLED. 


a mn a a ne re ee ee ae re er nn a ee es a ere ee ee 


RANDOM TRANSFER TEST 


fF SSOSSE SEE EESEE EE EHE ESE SEE EEH+E EE EE 


THE SECONO SECTION OH THIS TEST 
IS A WRTITE/READ DATA COMPARE EXERCISE 


~ USING RANDOM DATA AND RANDOM DISK ADDRESSES. 
THE FOLLOWING IS A LIST OF THE RANDOM PARAMETERS 


Ve SECTOR ADDRESS — 

2e HEAD ADDRESS 

3e TRACK ADDRESS 

4e UNIT ADDRESSCIF MORE THAN ONE ONLINE) 

Se TRANSFER SIZE CUP TO 2 SECTORS) 

60 DATA WORD 


SE Se NN EN A een me 


¢ 


AR en FY ey et ee ee 


MAXCYL sCYLODN SLOAD MAXIMUM CYLINDER 


HBITOs CYLON JAVOID ODD ENING CYLINDER NUMBER 

R5 sRQUEST sREQUEST 301 

ses CNTINC | SMAKE PATTERN GENERATOR INCREMENT=2 
~ CYLUP s3CLEAR INCREASING CYLINDER COUNTER 


R& SINITIALIZE SUBTEST NUMBER 


ee ee ee a a i a re See 


a rr ree re mere nen pre eg A REY SS Nee ONAN PL a 


x «@ 


é 1141 033746 012700 035520 HOY 
iT 4462033752 . 013710 001056 NOV 

1143 033756 U13760 034126 000006 MOV 
(a 1144 033764 013701 034126 MOV 
i | 1145 033770 004537 036064 

9: 1146 033774 01376U 001040 000004 HOV 
ra 7 1147 034002 064537 035356 JSR 
Ti 4448" 034006 005737 001322 

Doo! 1149 034012 001041 BNE 
[si 1150 034014 U05204 INC 
to} 1151 034016 0053377 034124 

a. 1152 034022 O204c7 000002 cup 
c 1153 034026 001347 BNE 
a 1154 034030 OuS204 

B.: 115£ 034032 012700 035520 TN30Bs HOV 
hal 1156 034036 OOfO01uU CLR 
io 187 034040 013760 034122 O00006 hove 

Bol | 1158 034046 G137U1 034122 MOY 
na] 11:9 034052 004537 036064 JSR 
Tal 7160 034056 004537 035356 

9 x| 4161 034062 005737 001322 TST 
ea 1162 034066 001013 BNE 
3] 1163 034070 GOS2ue 

Din 1164 034072 005237 034122 INC 
7 1165 034076 020427 000005 CMP 
i251 1166 0341027001353 -— BNE 

9x) 11607 034164 005737 034124 TST 
rs 9168 034110 007315 BNE 
3 1169034112 000137 034126 “SMP 

Om 1170 034116 006537 003342 TH3OEX? JSR 
fy 1171 ’ 
ney yd gg es ne eer Rem Por eas 7 

+ 1173 3 
fail 1176 j 

tifa 3 

Dis: 1176 5 
3 4177 ; 
oo aaaeammmaeas | 4. 5 

say 1179 3 
on 1180 034122 000000 CYLUP? 
a "1181-034124 000000 tt ont 
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Sy 
TST 
DEC 


INC 


JSR 


we €e] we we be; we we 


CYLON 


INC 


ewORD O 
eWORD OU SDECREADSING CYLINDER COUNTER as 


AWRCB RO 
ROUSHs CRO) 
CYLON s6CROD 
CYLONsR1 
RSsPATGEN 
WPSECs4(RG) 
R5 sWRC 
ERRFLG 
JINZ0EX 
RO 
R4ah2 

TNS 0Ae2 
RG” 
R2uURCBsRO 
CRO) 


SGET WRITE/READ BLOCK ADDRESS 
SMAKE DUSH MAXIMUM 

SLOAD CYLINDER ADDRESS | 
SLOAD CYLINDER ADDRESS FOR PAITERN BIAS 
SFORMAT DATA 

3G0 WRITE DISK * 

360 wRITE READ DATA COMPARE 
SANY ERRORS? © 

sEXIT IF YES 

sSUBTEST NUMBER=1 52 
sDECREMENT CYLINDER ADORESS 

BSWRITE 2 CYLINDERS? 

300 IT AGAIN IF NO 

SSUBTEST NUMBER=3 

3GET TRANSFER BLOCK AGAIN 

SHAKE DUSH MINIMUR 


CYLUPs6CROD) = S3LOAD INCREASING TRACK ADORESS 


CYLUP sR1 


RSsPATGEN 
RSoWRC 


ERRFLG 
T™N30EX 
Re 
CYLUP 
R455 


TN30B8 


CYLON 
TNSOA 


TN3DE 


RSs TSTICTL 


sUSE CYLINDER ADORESS FOR PATTERN BIAS 
sFORMAT DATA 
360 RITE OISK — 
SANY ERRORS? 
sEXIT IF YES 
SSUBTEST NUMBER=4 55 

SINCREMENT CYLINDER ADDRESS 

SHAVE WE DONE 2 WRITES? 

SeRITE ANOTHER SECTOR IF NO  °&=#»€=©=— 

SHAVE WE DONE WHOLE DISK? 

SWRITE & MORE SECTIRS IF NOT 

SNOW GO USE RANDOM DATA 

sEXIT TO PROGRAM CONTROL IF NO 


re - ee eee ee et eee oe ee 


BINCREASING CYLINDER COUNTER 


¢ 


7 a : 3 : . . : 
#8 RANDOM TRANSFER TEST 


TEST 30 


eo 


wo we ee we be] Ge 


THIS SECTION OF 


SOSSSOSH SHEESH SES SE CO ECESCEOE 


a re ee 


5 SMDIAeMAC 
8 
6 1198 
a 1199 
- 1200 
ae 1201 
14 1202 
a- 1203 
| 1204 034126 
7 (1205 034132 
or 1206 034140 
ig 1207 034144 
nae ce 034150 
0 1209 034154 
2 1210 034160 
Lt ~~" 4211 0341660 | 
on 1212 034172 
ns 1213 034174 
ie “4214 034176 
are 1215 034200 
eee ye 7 
hs 1217 
Be! 1218 
a 1219 
ne 771) 
bee 1201 
ipa! 1222 
p. 122k 
oI 4 
fa 122° 
fa 1226 
> jee 1227 
rt 1228 
Mh ”~”~C~N RR 
Ld! 1230 
23) 1231 
aaa 050 
nap | 35 1253 
ae 1234 
oie 1235 
De 1236 
as 1237 
(ao 4238 
B. 1239 
te 1240 
raat 4241 
cya 1242 
j4 1243 
fae 
Bx 1245 
iene oo 
| 1248 
ie 1249 
[sa 1250 
Bs 1251 
™ 1252 
eens C2: ae 
B.. 1254 
Cc eee oe 
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i ee ee ee i ee eee ee ee 8 ERI ee 


3 IS THE RANDOM TRANSFER YEST MENTIONED. 


3 AT THE INTRODUCTION OF THE MAIN TEST 
3 
3 
3 
; | 
» 012701 002000 _TNSOE: MOV  82000sR1 ~~ sUSR_R1 TO HOLD TRANSFER COUNTER 
013737 001234 001254 MOV CURDSKsDSKSAV 3SAVE CURRENT DISK NUMBER 
0127U0 035520 TN3OF: MOV BWRCBsRO , sPOINT RO TO TRANSFER BLOCK ADDRESS 
004537 015524 JSR _RSsRANBUF SFOMAT OUTPUT BUFF WITH RANDOM DATA 
004537 016130 SSR RS»sRANBLK sSET UP TRANSFER WITH RANDOM DISK ADDRESS 
004537 035356 JSR R5 sWRC 3GO WRTIE/READ AND CHECK DATA 
013737 001254 0012346 MOV DSKSAVsC URDSK SRESTOR CURRENT UNIT 
G05737 Uti322 ~~ “TST ERRFLG sERRORS? 
001351 BNE TN30EX sEXIT IF YES 
G053u1 DEC  ~—_—iR'1 sDECREMET TRANSFER COUNT 
“001360 BNE + IN30F}©©636Q0NE 1000 TRANSFERS? 
G00137 Q34116 JMP TN 30EX sEXIT IF DONE 
$GO ON TF NO 
ee : -_ : 7 3 
3 
_ foe ate (RANE eT ee 
- es 
3 
5 _ Re a a sar ee ee es 
_ #$ 
3 
cian - hana ee a eee, Caren eS a 
Se Oa eet or ; 
3 
5 gens 
; ee 
5 
3 
3 
3 
3 en 
3 
3 
3 
3 
3 
3 
3 
5 a 
3 
3 2 
3 Re 
3 
3 
3 
3 
; 
3 leat 
3 
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% 

| 1255 
iT T2556 

Sey 1257 


1258 
G 1259 
ms 1260 
re a 
— 


(SNS. 


1261 
~~ 4262 
1263 


wo we we! we fe we] Ye we be! be 
e 
= 
v 


1269 3 DISK DATA TEST 
1270 3 COSCSSCOSE SESE OOOH SOOEOOEOOD 
1271 - rea j 
1272 3 
1273 3 THIS TEST WRITES OVER THE ENTIRE DISK SURFACE 
“1278 3” END THEN VERTIFIE S THE DATA BY READING IT BACK AND 
127° 3 COMPARING IT WITH THE ORIGINAL DATA WRITTEN 
= 1276 5 
1222 Tee a eg 3 DATA IS WRITTEN TEO SECTORS AT K YIME AND READ YUU SECTYORSAT 
Da 1278 3A TIME THROUGH ALL OF THE SURFACES BEFORE THE CYLINDER 
24 1275S SREGISTER IS INCREMENTED. 
——4 280 Po te ee 
j25 
‘ 1261 3 THE DATA PATTERN USED IS A ROTATING TEST PATTERN WITH 
OF 1282 STHE EXCEPTION THAT THE FIRST THREE WORDS OF EVERY SECTOR 
ck Dens ee ee ars cs 
at VO CSREES THE ABSOLUTE DISK ADDRESS. 
ee 1284 3 
. 1285 ; | 
7 12386 Pe eee a ee 
Bi: 1287 5 WRITE PROGRAM 
1288 3 
33 
ina 4289 ————— ” ¥”  _TAIS PROGRAM WRITES OVER ALC OF THE DISK SURFACES YWO 
, z 1290 3 SECTORS AT A TIMEe IF AN ERROR IS DETECTED CURSECsCURNDs 
ioe 1291 sAND CURCYL INDICATE ce DISK AODRESS AT _WHICH THE FAILURE 


1293 3 

1296 3 
LO gn ae a 
1296 034204 012701 044312 ™n313 MOV RODBUF oR1 SPOINT R41 TO OUTPUT DATA BUF ORIGIN 
1297 034210 004537 004276 JSR RS sRQUEST SREQUEST 211 

12482-0342 14° _ 00500477 wT TC LER RG FRESET SUBTEST COUNT ~— 


034216 004537 016736 JSR RS sFORMAT SFORMAT OUTPUT DATA BUFFER 

034222 063701 0u1050 ADN POSWP sR1 SGET TWO SECTOR OUTPUT ADDRESS 

“034226 063701 0010507———————————— ?/~A0B” PGSWP SRT a ail 

034232 004537 016736 JSR RSsFURMAT SFORMAT OUTPUT BUFFER FOR SECTOR 2 
034236 005237 001136 INC CURSEC SSTART WITH ABS SECTOR 1 
-034242--U12700~ 023602 T3TWLP? MOV AWRTBLKsRO SGET WRITE BLOCK ORIGIN ADDRESS 

034246 013710 001136 MOV CURSEC sCROD SFORMAT OUSH VALUE 

034252 053720 001140 BIS CURHDs, (ROD 30R IN HEO FIELD 

034256 U12720° 0443127°00—~————————————— HOV HODBUF 5s (RODE sPOINT OBAR TO OUTPUT DATA BUFFER 
034262 005720 TST CROD+ - SPOINT RO TO CYLINDERR ENTRY IN CONTROL BLOCK : 
034264 013710 001142 MOV CURCYLsCROD sLOAD DISK ADDRESS VALUE 
034270~°012702~° 001136 ————— HOV OBC UR SEC 3 R2 3PUT ABS DISK ADR IN FIRST THREE BUFFER 
034274 012761 044312 MOY RODBUF oR1 SGET OUTPUT BUFFER ADDRESS 


— _ ren rN RT alt a oe TTP ee nS = Oe. eS + neato, 
= AE AE 2 ec SND rere ee a NAS © ee ee A —— 


el sce d 


JOD 18 ee te emer entemns vaonemtmnmenttg oo 


~ 1328 034364 — 


~~ 7358 034502 053720 001140 ~— 
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1312 034300 012221 


1314 034304 


~ 4313 034302 012221 — 


011211 


1315 034306 612701 


4316 034312 — 


1317 034316 
1318 034322 


1320 03433¢ 
1321 034336 


~ 1319 034326 — 


(1322 034342, 


063701 — 
063701 
01374U 


U04557 | 


013721 
013721 


013721 


1323 034346 013710 


1324 034352 


1326 


9325 034354 _ 


606320 


(004537 | 


1327 034360 012700 


004537 


1329 034370 005737 


49330 034374 


1331 034376 © 


1332 034402 
1333 034404 


4334 034412 — 


001144 
005737 
GO16142 
013737 


(013737 © 


1335 034420 613757 


1345 


1346 G34430 005204 — 


1347 0344232 


1336 034426 =UG0705 


012737 


1348 034440 005037 


1350 034450 
1351 034454 


1352 034460 © 


1353 034464 


005037 
012701 


012700 — 


012021 


1354 034466 012021 


~~ 4355 034470 ~ 


011017 


1356 O34472 612700 
1357 034476 U13710 041136 


1359 034506 
1360 U345 12 


1362 034520 
1363 034524 


“13046 054530 — 


1365 03453e 
1366 034536 


~~ 1367 034542 


1368 034546 


(1361 034514 | 


U13701 
0063u1 


016120 — 


01372u 
013710 


~UOS740 


004537 
012700 


012701 


063701 


044312 
001050 
001050 
001046 
022436 
001162 
001164 


001046 


023602 
001322 


001162 
001166 
001164 


000001 
601140 


001142 
044312 


023614 


001234 


001046 
001142 


022436 
601162 
~ u64312 
001050 


HOV 


001166 


035000 


022700 


0U1144 


a 


001136 — 


0017200 


MOV 
MOV 
KOV 


ADD 


add 
MOV 
JSR 


i an tert ne etree 


sWORDS 


(R24 9CR1)+ 
CR2)49CR1)0¢ — 3 
CR2)5CR1) SSAVE CURRENT DISK ADDRESS VALUES ~ : 
NODBUF »sR1 JPOINT R1 TO OUTPUT BUFFER 
POSWP»R1 sINCREASE TO SECOND BUFFER OUTPUT 
POSWPsR1 
__ WPSECs-CRO) sSET wORD COUNT FOR ONE SECTOR 
~~ RS»sENDPAR 3COMPUTE DISK ADORESS FOR SECOND SECTOR 
ENDSECs(R1)* sPUT ABSOLUTE DISK ADDRESS IN SECOND BUFFER 
-_ ___ ENDHDs (R1)+ Boe caches eee hie ntestctin tte pists eaaia maseoeie 
~~ ENDCYLs€R1)4 5 
WPSECs(RO) 3SET WORD COUNT FOR 2 SECTORS 
Roo 8 sss et net at ached es ee oe ah fie IE See 
R5sOSKTST 3REDUCE wORD COUNT BY 316 IF LAST 
SWRITE OPERATION ON DISK 
ss WWRTBLKsRO_ sPOINT RO TO WRITE BLOCK ORIGIN _ 
RS»sOXFER sPERFORM TWO SECTOR WRITE ON OISK 
ERRFLG SANY ERRORS? 
a T31EX sEXIT IF YES. a 
OKEND 3ARE WE DONE WRITING? 


CLR 


“F349°034444 005037 OOTTAQ CLR 


CLR 
T3IRLPesMOV 


MOV 


MOV 
MOV 


1) 


MOV 
MOV 


‘BIS | 


MOV 
ASL 


READ AND COMPARE PROGRAM 


RD SCONTINUE WITH NEXT 2 SECTORS IF NOT 


ENDSECsCURSEC _$UPDATE CURRENT SECTOR _ 
ENDCYLsCURCYL  3AND CYLINDER 
ENDHDsCURHD $AND HEAD 
TS1WLP $60 WRITE AGAIN 


ee 


THIS PROGRAM READS THE COMPLETE OISK SURFACE AND 
COMPARES THE DATA RECEIVED WITH THEREFERENCE DATAe 


R4 “$SUBTEST+*1 =— 

BR1»sCURSEC sREINITIALIZE DISK ADDRESS PARAMETERS 
CURHD 3 

DKEND  .®.©36©6$6CLEAR END OF DISK FLAG 

CURC YL 3 

BODBUF »R1 sGET INPUT BUFFER ORIGIN 


BCURSECSRO  <$sGETCURRENT SECTOR ADDRESS ~ 
CRO)4+53 (R194 sPUT ABS DISK ADDRESS IN BUFFER 
CROI+aCR104 3 

ROD ORG NS : 
NHRDELK ROU sPOINT RO TO READ BLOCK ORIGIN 


CURSECs (RO) SFORMAT DUSH WORD 
CURHDs(ROJ* | $0R IN HEAD FIELO~ 
CURDSK »R1 sGET CURRENT DISk 


MOV 
MOV 
MOV 
TST 
JSR 
MOV 


K1 SMAKE VALID INDEX | opie! 
IBFTBL(R1)sC(RO)*+3LOAD INPUT BUFFER AREA 
WPSECs(ROD+ sSPECIFY ONE SECTOR READ 
CURCYLsCkU) SSET DISK CYLINDER | = 
~=CRO) <= SPOINT RO TO WORD COUNT CB ENTRY 
RSsENDPAR 3COMPUTE ENDING DISK ADDRESS 

ji BENDSEC®RU 3GET CURRENT SECTOR ADORESS 

MOV BODBUFSR1 3POINT R1 TO BUFFER AREA 

POSWPsR1 sADJUS FOR SECOND SECTOR 


ADD 


me ee ee eee eeerene ae ee ee eee ee nn ee ee ee 


sPUT DISK ADRRESS IN BUFFER 
3 
3 


— @RDBLK4+4sR0  #£sPOINT RO TO WORD COUNT CB ENTRY 


3SET UP FOR TWO SECTOR READ 

3 

SREOUCE WORD COUNT BY 310 

3GET READ BLOCK ADDRESS 

sINITIATE TWO SECTOR READ 

SANY ERRORS? 

SEXIT IF YES 

SLOAD WORD COUNT INTO RO FOR COMPARE 


3 

SEND OF DISK FLAG SET? 

sCONTINUE IF NO 

SSUBTRACT OWE SECTOR WORD COUINT IF YES 
3GO0 COMPARE DATA - 

SERROR FLAG SET? 

sEXIT IF SET 

SARE WE DONE READING? 

SKEAD 2 MGRE SECTORS IF NOT DONE 


ENDSEC sCURSEC sUPDATE OISK ADDRESSES 


3 
3 


— s SREPEAT READ OPERATION 


sG0 ON TO NEXT TEST 


2 Ee ie  QoeeAE 22 ae 2 eS: 


- DISK ADDRESS SAVE SUBROUTINE 


Ed 


REE APN ee ae eR 


THIS SUBROUTINE SAVES THE CURRENT SECTOR HEAD AND 
CYLINDER VALLES AT A_ TEMPORARY 


SSAVE ROSR1 


5 

3GET TEMPORARY BUF AODRESS 
3GET CURRENT SECTOR AOORESS 
SSAVE CURRENT SECTOR 

SSAVE CURRENT HEAD 

SSAVE CURRENT CYLINDER 
SRESTORE R1sR0 — 
3 
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ae, 
a . 
‘s 1369 034552 063701 001050 ADD _—s POS WP sR 
(i, 4370 038556 01202T ~~ HOV =——SCROD #CRIDO 
1371 034560 012021 MOV CRO) +s CR1D4 
2 1372 034562 011011 MOV CRO) ,(R1) 
op" 7 373° 0346564 012700 023620 MOV” 
DE] 1374 034570 013710 001046 HOV UPSECs (RO) 
iG 1375 034574 006320 ASL (ROD* 
a 1376 034576 006537 035000 == ——__——.. 'SRR™—CRR Sw SK TST 
ey 1377 034602 012700 023614 rh BROBLKsRO 
SS 1378 034606 004537 022700 JSR R5 sDXFER 
va] 1379 034612 ° 665737 001322 TST” ERRFLG 
D2 1380 034616 0C1033 BNE T31EX 
[yl 1381 034620 013700 0u1050 MOV POSUPsRO 
hat 2‘ 2 034624 63700 001050 AOD POSWP»sRO 
3: 1353 034630 008737 601144 IST OKEND 
hal 1386 034634 001402 BEO o+6 
ve “1385 034636 1637007 001050 SUB POSWPsRO 
po 1386 034642 004537 017106 JSR R5sDATCMP 
sal | 1307 034646 005737 001322 TST ERRFLG 
: ——~4388 0346527 001015~ >> BNE T341EX 
on 1389 034654 0905737 0011464 TST DKEND 
ian] 1390 034660 001012 BNE T31EX 
a "4391 034662 013737 001102 OUTT36. 0 — Mov 
Biel 1392 034670 013737 001164 001140 nov ENDHOsCURHD 
ov 1393 034676 612727 001166 001142 MOV ENDCYL sCURCYL 
aa ~4394 034704 060663 BR. T31RLP 
pe 1395 034706 0u4537 0u3342 TSIEXs JSR R39 TSICTL 
1396 3 
VSG i pees ee 
1398 3 
1399 5 
TOO Sr ee 7 St ee 
1401 , 
1402 3 
VO ”S”””C@R PEER TMP AOR 
1406 5 
1405 034712 010046 ADRSAV: MOV RUs-(SP) 
406° 034776 U10146 “HOV R1a=-CSP) 
1407 034716 012700 034772 MoV QTMPADR »RO 
1408 034722 012761 001136 MOV UCURSECR1 
tc 034726 012120 MOV (R196, CRODE 
9. 1410 03473u 012120 MOV (R12 ¢sCROD+ 
rs 1417 034732 012120 MCV CR1) 42 CROD* 
Sf scsiencmal ek cece eee HOV CSP 43sR1 
Di. 1413 034736 012600 MOV CSP) 4+sRO0 
1414 034740 060205 RTS R5 


146150 
1416 
1417 
ie - caaaaS 


; ota testa ects 
3 


™ 


SRETURN 


ee ae NS eS A: TS AO CTT ARD 


3 
p DISK ADORESS RESTORE SUBROUTINE = = ss—‘“—SOOSSSCS™S 


aan i aii : HIS~SUSRUUYINE”RES TORES THE -BTSE_AODRESS_SECTORS S SECTOR» - 


on HEADs AND CYLINDER VALUES CONTAINED IN TMPADRe 
3 


i) 
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6 
é 1426 034742 010046 ADORRST: MOV RO»s-C€SP) SSAVE ROsR1 . 
‘a 1427 034744 010146 MOV R1s-C(SP) ; - _ 
O77 1428 034746 012700 034772 MGV NTMPADR»RO $GET TEMPORARY 8UF ADDRESS 
13 | 1429 O34752 O12701 001136  — = MOV BCURSECsR1  — “$s SGT CURRENT SECTOR ADORESS 
ic 1430 034756 012021 — | MOV CRO +9 (R194 SRESTORE CURRENT SECTOR 
a 1431 034760 612021 MOV (ROD +, (R194 sRESTORW CURRENT HEAD 
ej 432 054762 099077 MOV RODD CRID — BRESTORE CURRENT CYLINDER 
be ace: ee MOV CSP) +9R1 SRESTORE R1sRO 
66 6 MOY CSP )+sRO 5 
_ 1435 034770 060205 0 RTS RS RETURN 
1436 5 ———— a 
1437 3 | 
1438 034772 GUN0I0 TMPAOR? eWORD O =  —_—_—_—_—_—_—sdBCURRENT SECTOR BUFFER 
~~ 4439 034774 000000 : | eWwORD O “SCURRENT HEAD 
1440 034776 cCGO0000 eWORD O SCURRENT CYLINDER 
; 1441 ; | 
Iya i 7 a a Te eee eet get ET re ee Mo ar ee oY GS 
0 1443 | ; : 
il 1444 3 DISK END TEST SUBROUTINE 
ao eS eee - ae ge ee eee ee 2 ee Ge 
prod 
a 1446 3 THIS SUBROUTINE DETERMINES WETHER THE 
ral Th47 3 PHYSICAL ENO OF DISK MEDIUM WILL BE REACHED 
3 1448 0° OE THE OPERATIONWITH CURRENT WORD COUNT IS RUN 
oa 1449 : 
|) eee nee aT TT | SEE 
a 1451 3 IF THE OPERATION EXCEEDS DISK CAPACITY THE WORD 
oo 1452 3 COUNT IS REDUCED BY 316 WORDS OR ON SECTOR 
er ___ 1453 Dc nee a as Sow SE ert cs Pa a 
| 1454 3 
es 1455 s AT ENTRY RO POINTS TO THE DISK CYLINDER ADDRESS 
Bl 1456 s IN THE OPERATION CONTROL BLOCKe 
oo 1457. ee re ye ee eee ey ee - 
a 1458 3 
ae | _ Be ee eee oe es ans ep ee | 
ha 1400 U3500G 022000 = ° &@&« &~ — — OSKTST? CMP -(RO)sRO sPOINT RO TO THE WORD COUNT REGISTER 
ie 1461 035002 004537 022436 JSR RS sENOPAR sCOMPUTE ENDING ADDRESS PARAMETERS 
| a pees coe eae 001144 TST DKEND 3010 WE REACH END OF DISK? 
| (6 Raa aaa «RS <=) 2 | «| 
1464 035014 163710 001046 SUB WPSECs (ROD sREDUCE WORD COUNT BY ONE SECTOR 
: 1465 035020 000205 RTS RS sRETURN : 
a 1406 Seay eae Cnn eee 2 rere OO aS OCT ed a ee ee a re te eee ee 
On| 1467 ; 
[2 1468 a a eae Sess Bate ee eae — 
a wane 1409 =< eS ee 3 Z 
B):: 1470 3 TEMPORARY PATCH AREA 
7" 1471 5 
Fi eed a ee ee mmen wai: adware 
B07 1473 035022 co00U0 PITCH: .WORD O : 
[an 1476 035334 a te +2000 
a0 GL ee ge rege ener taneg Gees perenne Serer gee 
ee 1476 5 
iss 1477 3 
peal ~ 1478" -* 
97 1479 ; 7 
cal 1440 } ERROR IMAGE BLOCK eee 
eee aa == — pe ee 
6. 1482 3 


nee ae ae ne en ER tnt tf tee eA i nt 


| 
| 
| 


» 
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a 1483 | THIS BLOCK CONTAINS THE CONTENTS OF ALL OF THE 
a Th84 SOTSR CONTROLLER RECISTERS AT THE TIME ANY ERROR IS 


1485 SDETECTEDe ERROR INFORMATION IS PLACED IN THE 8LOCK 
1486 3sBY THE OXFER SUBROUTINE es 

“1487 , 
1488 3 

1489 035334 900000 ERRBLKe WORD O SCONTROL @STATUS REGISTER IMAGE 

1490 0353536 ODO0D00 ORD OT ~BSECTOR,UNITSHEAD REGISTER 


035340 000000 eWCRD O ; 3BUS ANDRESS REGISTER 
035342 000000 ewCORD O sWORD COUNT REGISTER 
0353447 0000007707 WORD OD SCYLINDER ADORESS” REG IStEX—— 
035346 Qdv00U0 eWORD O SDISK STATUS REGISTER 
035350 G000G0 e¥ORD O sOISK ERROR REEISTER 
0353527 00000077 WORD O SECC SIT REGISTER = 
035354 000000 e¥ORD O SECC PATTERN REGISTER 


ee cee ete erate A ee ee me eere se. - Se LES eS NEE Ott NE OO-+ oe SE Mees © 


TREADS WRITE AND CHECK SUBROUTINE 


3 THIS SUBROUTINE WRITES THE SPECIFIED DATA BLOCK 

sONTO THE SPECIFIED OEVICE AT THE SPECIFIED ADDRESSe 

STHE ROUTINE THEN READS THE GRITTEN DATA BACK FROWN YHE OISK ~~ 
SAND COMPARES THe DATA READ WITH THE ORIGINAL DATA WRITTEN 

3 : 

ys CatlCING SEQUENCES 


3 
3 JSR R35 eWRC 
‘;-——- - hts 


SAY THE TIME OF THE CALL RO MUST CONTAIN THE ORIGIN ADDRESS | 
SOF THE CONTROL BLOCK DEFINING THE PARAMETERS OF THE 
od ae ‘BE PERFORHEDe 


SREQUIRED CONTROL BLOCK FORMAT IS AS FOLLOWS: 


ER ES A AM NEENRS  e E —atrrEN tei GE Nanna 


8 ENTRY 1 DESIRED OUSH IMAGE 

3 ENTRY 2 = BLANK CUSED BY WRC FOR DCAR IMAGED 

5 ENTRY 3” = DESIRED DWOCNY IMAGE 

8 ENTRY & = DESIRED DCYL IMAGE 

3 ENTRY 5 = BLANK CUSED BY WRC FOR ocsR £n0 IMAGE) 
| SRETURN PARAMETERS? ~~ 

3 TeNORMAL RETURN IS WITH GENERAL ERROR FLAG RESETe 
3 2eoIF AN ERROR IS DETECTED DURING ANY OPERATION ° 


5 C6 CONTROLS IS TRANSFERRED TO USER WITH THE ERROR FLAG SETe 


2 1527 3 IN THIS CASE ERROR INFORMATION IS CONTAINED IN THE 
5 1528 3 OXFER OR DATCHP ERROR . FLAGS AS APPROPRIATE 
De a ae a ay 
1330 3 a 
1531 035356 010046 WRC 8 MOY ROs—CSP) SSAVE REGISTERS 
1532-0353607 0101466 HGRA CS PY | 
Dis 1533 035362 010446 MOV R49-<SP) : 
a ' 1534 035364 010546. MOV R5s-CSP) 
| | 1536 035366 012760 Uaé3 12 Q00002 HOV RODB UF 9 2 TROD JPUINT-OCAR~YO-OUTPUY-DAYA-BUF 
DIS 1536 035374 012760 G00006 000010 MOV RURTCMDs8eCROD sSET UP OCSR FOR WRITE CHD 
1537 03540<¢ 005037 001174 CLR WRTFRR SRESET WRITE ERROR FLAG 
[oe 0354067004537 _0227007--————s—sssSFSsSsSsS—sSsSfsS SR RSsDXFER ———— SPERFORM SPECIFIED WRITE GPERATION 
er 1539 035412 O0f737 001322 TST ERRFLG SANY ERRORS? 
we a een en — a : 


ee 


# - 
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4 wes | | ee . os 
8 4540 035416 001403 BEQ o+8e SCONTINUE IF NO es 
Ge 1541 035420 005237 001174 INC WRTERR | 3SET WRITE ERROR FLAG IF YES 
ee 1£42 035424 000430 BR WRCEX ©. SEXIST 
o 1543 035426 013701 001234 MOV CURDSK»sR1 sGET CURRENT DISK NUMBER 
eee = 1544 035432 006301 ASL R1 SMAKE VALID INDEX VALUE 
> ea 1545 035434 016160 001200 o00002 MOV IBFTBL(R1)s2(RO) POINT DCAR TO APPROPRIATE INPUT BUF 
B 1546 035442 012760 000004 000010 | MOV HROCMDs8e(RO) 3SET UP DCSR FOR READ COMMAND 
il 1547 035450 005037 001172 CLR RDERR 3KESET READ ERROR FLAG 


035454 064537 U22700 JSR R5 sDXFER sPERFORM DESIRED READ OPERATION 

035460 vu05737 001322 TST ERRFLG | 3ANY ERRORS? __ - nor 
035464 O014U3 © BEQ +8, sCONTIUE IF NO 

035466 005237 0Ouli72 | INC RDERR 3SET READ ERROR FLAG IF YES 

035472 g00405 BR WRCEX | SEXIT. 

035474 016000 000004 MOV 4(RO)sRO “$GET SPECIFIED WORD COUNT IN RO 

035500 oa654u0 NEC RO 3FORM POSITIVE NUMBER 

| 035502 004537 017106 JSR R5sDATCMP 3COMPARE READ AND WRITTEN DATA 


035506 012605 WRCEX: MOV CSP) +5R5_ SRESTORE REGISTERS 
035510 012604 MOV CSP )+eR4 2 gy 


035512 012601 = MCV — CSP) +sR1 i S—(i‘“‘i‘i‘i i 
035514 012600 — MOV CSP) 4+sRO 3 
035516 000205 . RTS R5 | sSRETURN 


3 
3 
a a READ WRITE CONTROL BLOCK 
; : 
3 


THIS CONTROL BLOCK IS USED FOR ALL OPERATIONS 
es | sINVOLVING THE ERC SUBROUTINEs  _ 
3 
5 


035520 000000 WRCBt eWORDO sOUSH IMAGE 
035£22 go0000 oWCROD O SBLANK CDBAR IMAGE) 
035524 g0u0Gca eWCRD O SDWOCNT IMAGE 
035526 aodoun ewORD O __3DCYL_ IMAGE - 
035530 uuooou eWORD O - SBLANK COCSR IMAGED 
3 : 
| eee cag teeta eae 
Shige ie Swe res ny Pm ap ee ee 3 . 
3 
Bi 5? iss oar Le a eee et Se aN ee NT ae eee eee 
ee 3 
3 
5 ee a ak ee 
as : —— 
5 
3 Saks 
ye 
5 : 
3 | ra 


we we eo we we} Be we 


ao} 
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| f 
™. 1597 ; 
‘ (4 159 3 
Biz! 1899 3 
3| 1600 3 
31 1601 ; ; 3 


wei ve we 
ty 


wel ws ve 


wo! we we Sei we we 


wel we be 


ws we Ge] we Ge Ge] we Ge Ge; Ge Be 


READ AND COMPARE TEST 


we Yo we] wo Ve Ge! we Be Le 


8 

; , 

3 

3 

3 THIS PROGRAM READS THE COMPLETE DISK SURFACE AND COMPARES 
BS” DATA RECEIVED WITH REFERENCE DATA. 

i BEFROE ENTERING THIS TEST IT IS ASSUMED THAT THE 


§ ENTIRE DISK AREA HAS BEEN WRITTEN OVER BY TEST 256 

Sy TEST 32 IS ESSENTIALLY THE READ PORTION OF TEST 25 

3 YODIFIED [0 INCLUDE A DATA ERROR COUNTER FOR USE AS 

1648 8 RELIABILITY TESTeSEETING SeITCH 7 OF THE 

SCT H REGISTER UPON ENTERING THE PROGRAM INHIBITS 

1650 3 PROGRAM HALT WHEN A DTAT ERROR IS DETECTEDeLOCATION 
8 ERRCNT IS INCREMENTED EACH TIME AN ERROR IS FOUNDe 

5 

3 


ow 


wt e At 
sieizjelsls 


é 
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S 
1654 ) 
1 3 
| JE 3 
3 3 
: 3 ' 
3 
3 
ee er eee 
3 
3 
5 
3 
Bl 1666 035532 _ TN328 CLR RA sSSUBTEST NUMBER=0 
ey 1ée7 035534 004276 JSR RS »RQUEST SREQUEST 211 
90° 1608 03°540 00 1132 CLR SGFTRY JCLEAR SECTOR REREAD IF SET 
5] 1669 035544 005237 001136 INC CURSEC 3SET CURRENT SECTOR TO OFFSET 
[re ~ 1070 035550 G1. | 044342 MOV HODBUF sR1 cet OUT PUT AREA ADDRESS 
> 1671 035554 016736 JSR RSsFORMAT 
va 1672 035560 063761 001050 ADD POSWPsR1 SGET SECOND OUTPUT AREA ADDRESS 
fay 1673 035564 — ~~ 001050 ADD POSWPsR1 3 
eyo 1674 035570 016736 JSR R5 sFORMAT SFORMAT BUFFERS 
lz 1675 035574 0443142 TN32LP2 MOV HODBUF »sR1 $GET OUTPUT AREA ADDRESS AGAIN 
letSS”S”*~—~sttSC(“‘&ON 7H HQ ~~ 001136 MOV ~~ -RCURSECsRO 3GET CURRENT SECTOR ADDRESS 
ea 1677 035604 MOV CRO) +e(R1)4 sPUT ABS DISK ADDRESS IN BUFFER 
[ea] 1678 035606 MOV CRO +s(R1)4 5 ee ee 
lst 1679 035610 = MOV CRO) sCR1) 
= ae 1680 035612 023614 MOV EROBLKsRO sPOINT RO TO READ BLOCK ORIGIN 
PA 1661 035616 001136 — MOV CURSECsCROD Bees 
a 1682 035622 053720 001140 B1s CURHDs (RU) + sFORMAT DUSH WORD 
ee 1663 035626 001234 MOV CURDSK sR 1 sGFT CURRENT DISK 
jal 1084 635632 ASL R14 SMAKE VALID INDEX 7 
nn 16085 035634 — ~ 0u1200 “MOV IBFTBLOR1)sCRO)*3LOAD INPUT AREA 
Dy 1686 035640 001046 MOV WPSECs(RUD+ sSPECIFY ONE SECTOR READ 
sl 1667 035644 013710 001142 MOV CURCYLs CRO) sSET DISK CYLINDE | 
ae 1608 035650 aa TST. -CROD SPOINT RO TO WORD COUNT ENTRY 
ia 1669 035652 006537 022436 JSR RSsENOPAR sCOMPUTE ENDING DISK aDDRESS 
ee 1090 035656 012700 001162 MOV BENDSECsRO 3 
[ao “1691 035662 612701” Gas312 MOV. #ODBUFSR1~ sPOINT R1 TO BUFFER AKEA 
Dus 1692 035666 063701 001050 Add POSWPsR1 SADJUST FOR SECOND SECTOR 
y 035672 063701 001050 ADD POSWPsR1 3 st 
035676 012021 MOV =——s CROD480R1)9% SPUT DISK ADDRESS IN BUFFER 
035700 012021 MOV CRO) +9C(R1)4 
035702 MOV CRO) 9 CRT) Bate Sc tee 
035704 "U2 3620 MOV «BROBLKt+4sRO SeOiNa HU 16 WORD COUNT ENTRY 
035710 Ui3710 001046 MOV WPSECs (RUD sSET UP FOR TwO SECTOR READ 
035714 006320 ASL CRO)+ 3 ee 
035716 UG4537 035000 #—~ JSR” *RS5sDSKTST — SREDUCE WORD COUNT BY ONE SECTOR IF APPLICABLE 
035722 023614 MOV BRDBLKsRO sGET READ BLOCK ADORESS 
035726 022700 JSR R5 »DXFER 360 READ TWO SECTORS 
U35732 — ~~ 001132 ‘TST  =~— SOF TRY sSKIP THIS SECTOR? 
035756 0014uU5 BEQ TN324A 3NC GO ON 
035740 001132 CLR SOFTRY $CLEAR RETRY FLAG 
035744 ~~g01312 ‘INC SKIPER sINCREMENT SKIP GN ERROR FLAG 
035750 BR UPD sREAD NEXT CONSECUTIVE SECTOR 
035752 001322 TN32Aa3 TST ERRFLG | SERRORS? _ 
035756 eae BNE “TNZ2EX sEXIT IF YES. 
035760 INC R4 sSUBTEST NUMBER=1(READ OK) 


enn 


tai SS we A ree re cA SE A RR A ES TT A AP RA I A EO PC 
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6 _ 
o, 1737 035762 013700 001050 nov POSWPsRO SLOAD WORD COUNT 
T2°035766 U63700 U010S0 ADO POS WP RO 
BD: 1713 035772 005737 001144 TST OKEND sEND OF DISK FLAG SET? 
3 1714 035776 001402 BEO ot6 sCONTINUE IF NO 
git 036000 163700 + 001050--——————— SS POS PRO CSS REDUCE COMPARE COUNT IF END OF DISK 
: 1716 036004 004537 017106 JSR R52DATCMP 360 COMPARE DATA 
"a 1717 036010 005737 001332 TST RTRYIN SARE WE IN RETRY MODE? 
a 1718 036014 001267  ~——— ——————__ BNE INS2LP 2 SC~C~C~C:CS VES’ REREAD ihe Sane SECON 
Dr 1719 036016 005737 061322 TST ERRFLG BANY ERRORS? 
= 1720 036022 001016 BNE TN32EX sEXIT IF YES 
s 721 036024005004" ~ tink srr ntact 20s tes aoe 
en 1722 036026 005737 001744 TST DKEND SEND OF DISK? 
ia 1723 036032 001012 BNE TN32EX sEXIT IF YES 
036034013737 001162 —UUTTS6 UPD? H0 V-_ ENDSEC sC URSET 5 UPDATE” DISK” ADDRESSES 
036042 013737 601164 001140 MOY ENDHO sCURHD 5 
036050 013737 GOt166 001142 MOV ENOCYLsCURCYL 8 
“0360567000646 sR “IN32LP”——CSCS REPEAT READ SEQUENCE 
036060 004537 003342 TN3SZEX2 JSR RS sTSTCTL SEXIT TO TEST CONTROL 
3 
1730 > <---> 
3 
* 5 “ 
aR aR RR A a Aaa 
, 3 | 
3 a 
Ne a ae ri a er a re Ee a gee Oe Oe eT ae Oe eee RT Tm Ge Poe Rg eT 
3 
3 
3 
3 
3 
1742- 5 
3 
3 
3 
3 
3 


3 OR OS OE OO SO © OOO OO WOE SO BO OO DOO aeZeewooee 


3 
3 THIS SUBROUTINE FORMATS THE OUTPUT DATA FOR 

EVER INCREASING BINARY COUN 
§ DECREASING NEGATIVE COUNT DEPENDING ON THE oS ‘ 
3 STATE OF CNTFLGe 
— 
3 


THE BASE FROM WHICH THE COUNT PROGRESSES YS 
DETERMINEDB BY THE CONTENTS OF R1 AT THE TIME oP 


ieieals ‘an \oae pee are) 
NC y, a 


nee. oe an cates 3 + ne ml eee EEE ON Seeker one: 


e 9 


8 8 8 
[2 —T 2 


~- 
a 


1768 


awh 
wy! 
O| 
Oo. 


1770 
1771 
1772 
1773 


1774 
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1783 036064 010046 


“036066 OT 


036070 
036072 


036076 > 


636102 
036104 


036106 _ 


036112 
036116 


036120 
036124 
036126 


036130 


036132 


' 036134 
036136 © 


(036140 © 


036142 


010746 
010246 
063701 


005737 


001401 
005401 
‘012700 
012702 
010120 


012662 — 


012601 
01712600 


000205 


oo0co1 


001236 


036160 TST 


044312 


001000 


000000 


PATGEN: 


CNTFLG?3 
CNTINC: 


ENTRYeTHE INCREMENTAL VALUE BETWEEN SUCCESSIVE 
LOCATIONS IS DETERMINED BY CNTINCeIF CNTINC 
IS ‘EQUAL TO O THE COUNT IS INCREASING »WHILEIT 


BE DECREASING IF CNTINC IS EQUAL TO 


5 

3 

3 

3 oOWILE 

a 

3 THE CONTENTS 

3 

3 DATA PATTERNSs 

3 

3 

3 

3 

3 

3 

5 . 

MOV ___—ROs-CSP) 

MOV Ris-CSP) 

MOV RZ»-C€SP) 

ADD PASCNT»sR1 
CNTFLG 

BEO e+4 

NEG RT 

MOV RODBUFsRO 

MOV HS12esR2 

Mov _R1,CROD+ 

ADD CNTINCsRI 

DEC Re 

BPL eB ee 

MOY CSP #5eR2 

MOV CSP) +4+5R1 

MOV CSP) +s5R0 

RTS RS ae 

cree Tr ae) 

eWORD 1 3 


OF THE PASS COUNTER IS ALSO ADDED 
TO THE INITIAL VALUE IN R1 TO CHANGE ALL OF THE 


sSAVE REGISTERS ROsR1sR2 
3 
5 


SCHANGE DATA PATTERN BIAS 


31S PATTERN NEGATIVE 
3 
sCOMPLEMENT BASE VALUE IF _ NO 


3GET OUTPUT BUFFER ORIGIN ADDRESS 
sESTABLISH LOOP COUNT 

SFORMAT ODBUF LOCATION 

COMPUTE NEXT DATA WORD 
sDECREMENT LOOP COUNTER 

SREPEAT IF NOT DONE 


SRESTORE REGISTERS 


we liwe we 


sEXIT TO CALLING PROGRAM 


ENE EO nt A A A oN SE A ESSE eS SASS SS RS TT NT IT 
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a | ; 
P ‘4 3 ia 
(y 3 : e i : 2 
pr 3 3 TEST 33 MULTIPLE CPU EXERCISE 
fal ‘6 - 3 ‘i . 
Pa i ie. See 3 
D:: 6 3 : ° , , 
ir 7 3 THIS TEST IS AN EXERCISE FOR PHOENIX 211 
B 8 3 SYSTEMS THAT ARE OPERATING WITH THE MULTIPLE CPU 
Bp”: 9 $ OPTIONe THIS IS THE ONLY 211 DIAGNOSTIC TEST THAT 
rl 10 $ WILL ALLOWS MORE THAN ONE CPU TO BE REQUESTING THE 
i19 as ~ § 2t41eTHE FORMAT OF THE THE vest Is AS FOLLOWS: 
> 3 
ic 43 __Je THE FORMATTER IS REQUESTEDe IF’ THIS cpus 


“HAS ACCESS BEFORE THE REQUEST IS MADE FHEN 
AN ERROR IS LOGGEDe 


we we Ge 


3 ~ @e A URITE/READ AND DATA COMPARE ROUTINE IS 

3 STARTED AND NORMAL SUBROUTINES ARE USED 

3 TO DRIVE THIS SEQUENCEs _ aa, 

5 —_____ 

3 Se IF STEP #2 IS SUCESSFUL THE PROGRAM RELEASES 

3 FORMATTER AND IF ANOTHER CPU HAS A 

3 ~ REQUEST SET THEN IT SHOULD RECEIVE ACCESS. 

3 be A COUNTER OF 1000¢ TRANSFERS IS DECREMENTEO AND : 
- 3s , If NOT DONE STEPS 7 THRU 3 ARE REPEATEDe 

3 ty . 
8. axe THIS TEST CAN BE RUN IF A CONTROLLER Does NOT 

3 HAVE A MULTIPLE CPU SETUPSSTEPS T AND 3 

3 ARE OMITTEDe 


3 

p THE DISK ADDRESS AND THE OATA PATTERN, ARE REANDOH 
3 

3 THE UNITS USED ARE ANY AND ALL THAT ARE ON LINE 


3 AND READYe(CHOSEN RANDOMLY ALSOD 
036144 012737 001750 001272 TN33s MOV 8210000 sLFCNT . BSSET TRANSFER COUNT TO 10006 


036152 004537 015564 S23. JSR R5 sRANDOM : : SGENERATE RANDOM NUNBER 


“036156 004537 015524 JSR RSsRANBUF =—————C FORMAT DATA BUFFER 

036162 005737 u01076 TST MULCPU SMULTIPLE CPU OPTION? 

036166 001412 | BEO | $4 SUSE NORMAL DATA TRANSFER IF YES — 
0361707 004537 036244 = _—SS NNN ST ISR R5sREQUST — SREQUEST AND 60 “> 

036174 005737 001322 TST ERRFLG sERRORS? 

036200 001003 BNE TN33EX sEXIT IF ERROR 

0362027 Uu05337° 001272- ° ~—~S—s—séi—SSSZT CSO LPCNT . SDECREMENT LOOP COUNT 

036206 001301 BNE 4 SCONTINUE IF NOT DONE 

036210 004537 7 003342 TN33EX# JSR R5 sTSTCTL sEXIT 


ie oe ae AT = a 


" 


we te en} Se veo 


5 
3 96 9G 5 9C 0G DE TE 2 2G FE TE 9G 0 HE OE FE 0 FE TE 2G 9E FE OE 2G ESE TE OE DE HC SE TE 9G 9E 9E OF OE FE OE DE DE 9E TE OE 90 FE OE OE 9G OF 9 20 OE DE OC OG 2 OE SE Ot EOF 98 OE 2098 98 2G OE 9E URE EE : 
3 ehahahahahedadeded shehahtdahahehahehehabahehainbhehebuhehahel Ot 96 3 SE 36 90 90 OE 08 OE OE DE De OE OE FE OE OE Oe OE 28 dt 9 98 SE 98 98 9: OE 38 OE 98 OE 8 5 OE OE OE HR at HE 


<A EE i 


3 
S42 NOV. RURCBsRO | 


oe 
Ne ost 


i 

Bg 

J 
& 
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e 
58 036220 004537 016130 JSR 
ae 59 036224 0064537 035356 JSR 
Se 6C 036230 005737 001322 TST 
a 61 036234 001762 BEO 
62 036236 013704 G01152 MOV 
9: 63 036242 000762 — BR 
| 64 3 
OSE: : SesnanaRUR 4 
Qe 66 4 
a 6a ee Oe ee a ee i 
B: 69 3 
fe 70 3 
a ee ee j 
a ve 5 
pS 73 3 
lal 5 
oO 75 3 
a 76 5 
fey 77 j 
ined 78 3 
ee 79 ; 
Yee 80 3 
en 81 3 
(a 82 3 
jor 3 _ “3 
ee Bh j 
Pr 85 a 
ene (2, 86 3 
ee 37 3 
yl 88 3 
coo ~ 89 3 
ke 90 
co 91 0362446 010046 REQUST: MOV 
ip OP Us eehe  dS0db 
Bo ¥y3 036250 005037 001150 CLR 
a y4 0362546 105777 142520 TSTB 
Gro 9S 036260 106006 re 
“3p 96 036262 005237 001322 INC 
Cor 97 036266 017703 142506 MOV 
iol S”~™~—CSCC SCH AFU™ GGEQOZ? CLR 
Di. 49 036274 9000205 RTS 
E 100 036276 005204 SR1t INC 
at ””~<“—s:t:™*::”:::CS NY «KG -0527770©«©~OOOTOO «6T4247206—UC~C“‘<i CSS 
wh 102 038306 052777 000040 142464 BIS 
ia 103 056314 O0u4537 017342 | JSR 
mb «AOA 036320 G65737 00411507 TST 
77 10£ 0346324 001063 BNE 
a 106 036326 U05257 001322 INC 
So) aaa 107 036332° 000205 00 RTS! 
Bo: 108 036334 005204 $R23 INC 
we 109 036336 005037 001150 CLR 
10 036342 017703 142432 MOV. 
Qa 111 036346 612702 000200 MOV 
ee 112 036352 052702 000100 bIS 
TT 443 036350 052702 ° UOO040 tis 
S 5 114 036362 0302uU3 BIT 


2 RE epee = 


R5sRANBLK 


59R sSET UP DISK ADDRESSES 
RSaWRC 360 WRITE/READ 
ERRFLG SERROR? 
ss. SCONTINUE IF NO 
“DTICNTaRS 3FOCRE DXFER SUBCOUNT NUMBER 
TN33EX SAND EXIT 


CONTROLLER REQUEST ROUTINE 


CCHS SOE FEECESH EOE ESCEE EE EE EE EE CECE EE OEE 


THIS ROUTINE REQUESTS ACCESS TO THE 


we ees, Sea fate, Seen bed = ee ee meme 


211 CONTROLLER AND WHEN COMMAND IS RECEIVED, 
ISSUES A WRITE ANDO READ SEQUENCEe THESE COMMANDS 
ARE ALL INTERRUPT ORIVENAND ERRORS ARE 


CHECKEDe 

RU»s-C(SP) sSAVE RO | | 

R& $RESET SUBTEST COUNTER 

INTFLG sRESET INTERRUPT 

aDCSR 300 WE HAVE ACCESS NOW? 

S$R1 ~~  §CONTINUE IF NO 

ERRFLG 3SET ERROR FLAG IF YES 

@aDCSRsR3 SLOAD R3 WITH ERROR CONDITION 

R2 0~—~C~:i‘C;”W 3SET R2 FOR REFERENCE WORD 

R5 “SAND EXIT 

R4 sSUBTEST NUMBER-1(FORMATTER DEAD) 
HINTONs@DCSR SENABLE INTERRUPTS AND REQUEST 
NBITSsaOCSR SREQUEST CONTROLLER 

R5eWAIT sWAIT FOR INTERRUPT 

~INTFLG 3DID WE INTERRUPT?(COULD BE 6 SECONDS) 
$R2 sCONTINUE IF YES 

ERRFLG sSET ERROR FLAG IF NO — 
RS SAND EXIT SS 

R4 SUBTEST NUMBER=2(WE DID INTERRUPT) 
INTFLG SRESET INTERRUPT FLAG 


@DCSRsRS = OS SEE IF READY YS SEQ O00 


RFEMTRDYsRe sSET UP R2 WITH REFERENCE WORD 
RINTONSR2 sINCLUDE INTERRUPT ENABLE _ _ 
“REITSsR2 3ALSO REQUEST BIT © 

R29R3 sARE THESE BITS SET? 


a ee ee moe ee a wee ee cet ee tm aE Sg TEESE pe = 
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1/7 : ‘ 
a 115 036364 001003 BNE $R3 : SCONTINUE IF YES 
(iT 196 036366 005237 DOT3szz_— sss ERRFLOE _—SSET CE LA 
. ph 117 036372 000205 RTS RS - SAND EXIT 
5 118 036376 005204 SsR3: INC ° Rb | SSUBTEST NUMBER#3(READY SED sINTERRUET 
‘ 19 OT ———— FENABLE SET AND 
ee 120 036376 012700 035520 MOV BYRCBsRO SPOINT RO TO WRITE/READ BLOCK. 
ae 121 036402 004537 016042 JSR R5sFIUNIT SSEARCH FOR ACTIVE DISK DRIVES 


“936 406-—0G4537—0161 30 sR —— RS -RANBLR SSET UP DISK ADORESSES a 
036412 004537 0355356 — : JSR R5 WRC 3G0 DO SOMETHING 
036416 005737 d01322 TST ERRFLG sERRORS? 

(056622 00100 BNE SRG CLEAR REQUEST IF YES 
036424 005204 INC RS 4 SSUBTEST NUMBER=4(NO ERRORS) 
036426 O42777 GO0040 142344 SR&E BIC BBITSsaOCSR SLET GO OF CONTROLLER 
“036434 U42777- 000100 362336 ————————S BTC BINTONSSDESR 3 DISABLE INTERRUPTS 
036442 017703 142332 MOV @DCSR RS SFETCH DCSR 

036446 00502 CLR —s ‘«R 3sSET REFERENCE WORD=Q 


0364520 —020203-———-- NNR nee CMP R2asR3--—___— 3BITS CLEARED? 
036452 0071402 BEQ SRS sEXIT IF YES: 
036454 005237 001322 INC EKRFLG SSET ERROR FLAG IF NO 
036460 -012600-———_ 8883 no CSP 3+5RO0 — 3RESTORE RO 
. 036462 .0u0205_— RTS RS SAND EXIT 
: : 3 
a a nn = 
3 
. 8 
4400 ee ee oa 
3 
3 
3 
3 
, 
s TOMeECC TEST NUMBERS A16 >> A117 13-NOV-77 
3 : 
3 
3 
3 
3 
8 TNA16ePM -NOV-77 
; 
3 
; ; 


3 THESE TESTS CHECK THE ECC REGISTER (PATTERN) 
6 rr LIN THE ECO INHIBIT BI ASWELL AS INITIALIZATION 
165 3 OF BOTH THE ECC PATTERN REGISTER AND THE €CC BIT COUNT 
‘166 . 3 REGISTERe 
Or a ee ee ee 
168 3 : 
109 3 


170° 


. 171 036464 005004 TNA162 CLR R6 == -—-—s S SUBTEST NUMBER=0 


-. ERRFLG 
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®@ 
: 172 036466 004537 004276 JSR 
(;  473°036472 000005 ~~ RESET 
gc 174 036474 004537 U04276 JSR 
3 175 036500 005002 CLR 
Ez 176 056502 017703 142310 “MOV 
a 177 036506 20203 CMP 
on — 178 636510 007406 © BEC 
| ~ 179 U36512  uo5237 601322 INC 
Dd 160 036516 000137 036770 JMP 
" 181 036522 UUS204 CECC1: INC 
hel ~~ 482 036524 617703 142270 °° &#«  °®# © HOov.” 
a.) 183 036530 020203 CMP 
a 184 036532 001404 | BEQ 
ne “4185 636534 005237 001322 INC 
one 186 036540 000137 036770 JMP 
fis) 187 036544 O65204 — CECC2: INC 
to 1B 036546 012777 100000 142266 MOV 
a 189 036554 012702 100000 MOV 
be 190 036560 017703 142234 MOV 
| 191 036564 026203 — a aida CMP! 
9 192 036£66 001404 BEO 
193 056570 005237 001322 INC 
al 194 036574 uG0137 036770 “SMP 
omy 195 036600 005204 CECC3: INC 
Pa 196 036602 005002 CLR 
[pe 197 036604 G05077 142210° CLR 
ty 198 036610 017703 142204 MOY 
lr 199 036614 020203 CMP 
my 200 036616 OO1404 BEQ 
a 201 036620 G05237 4UO1322 INC 
ral 202 036624 00137 036770 _JMP 
mi”””~”—< RO OSOG3G” GUS204 CECC4:~ INC 
Bo | 204 036632 012777 100000 142160 MOV 
a 205 036640 052777 G00077 142132 BIS 
Gal “206 036646 0177U3 142146 MOV 
ce 207 036652 U12702 100000 MOV 
© 5a! 208 036656 020203 CMP 
ar 209 036660 OU14U4 © BEC 
pe 210 036662 605237 001322 INC 
ee 211 036666 U00137 U356770 JMP 
rai “212 036672 005204 ~~ CECcS: INC 
41) 213 036674 12777 100000 142116 MOV 
I 214 036702 012777 000041 142070 MOV 
a 215 036710 004537 GU4e276 ~~ JSR!” 
Bo 216 036774 017703 142100 MOV 
[a2 217 036720 9005002 CLR 
e —~218 036722 020203. CMP 
Die 219 036724 001404 BEO 
Vaal 220 056726 005237 001322 INC) 
ol 221 G36732 U00137 036770. JMP 
+ 222 036736 OU5204 CECCé: INC 
on 223 036740 012777 100000 142052 MOV 
i) 224 036746 Qvu0005 © a RESET 
D- 22© 036750 004537 004276 JSR 
ie 226 036754 017705 142040 MOV 
sp ~ 227 036760 020203 — os _ CMP 
228 036762 0u1402 BEQ 


sREQUEST USE OF THE 211 


R5sRQUEST 
sISSUE 1/0 RESET 
R5»RQUEST sFETCH 211 AGAIN 
Re SSET UP REFERENCE WORD 
QECCPBSRS 3FETCH ECC POSITION REGISTER 
R29R3 ~ JCLEARED? | 
-CECC1 __ sCONTINUE IF YES 
3SET ERROR FLAG IF NO 
TNA16EX 3AND EXIT 
RA SSUBTEST NUMBER=1C(ECCPB OK) 
BECCPWaR3S 3FETCH ECC BIT PATTERN REGISTER 
R2sR3 SCLEARED? 
CECCZ sCONTINUE IF YES 
ERRFLG 3SET ERROR FLAG IF NO 
TNA16EX SAND EXIT 
RS ; SSUBTEST NUMBER=C(ECC BIT PATTERN OK) 
NHBIT1S5saECCPW 3LOAD ECC INHIBIT BIT 
BBIT159R2 $LOAD REFERENCE WORD 
@ECCPWeR3 SFETCH ECCPW>>R3_ 
R2sR3 “sBIT SEYT?2 
CECe3 sCCNTINUE IF YES 
_ERRFLG _ sSET ERROR FLAG IF NO 
TNA16EX SAND EXIT 
R& sSUBTEST NUMBER=3(BIT 15 OKs ECCPW) 
R20 sSET UP REFERENCE WORD 
aECCPW SATTEMPT TO CLEAR BIT 15 
DECCP WR 3FETCH FOR COMPARE 
—_ R2R3 | $BIT CLEARED? 
~ CECC4 sCONTINUE IF YES 
ERRFLG sSET ERROR FLAG IF NO 
____ TNA16EX sEXIT 
R4 3SUBTEST NUMBER=4(BIT 15 CLEARED) 
LBITISs@ECCPW sRELOAD BIT 15 
UNOFCMDsaDCSR SISSUE NOP COMMAND TO CLEAR BIT 
~ @ECCPhaR> 3SET UP FOR COMPARE 
bBIT159R2 3SET UP REFERENCE IN R2 
—__ R2sR3 3BIT NO-CPPED OUT? _ 
CECCS sCONTINUE IF NO 
ERRFLG SET ERRROR FLAG IF NO 
TNATOEX. $AND EXIT ee. pee as _ 
RA = 3SUBTEST NUMBER=5(60 DOESN'T CLEAR ERROR) 
peu li saeeeces sLOAD BIT 15 AGAIN 
SYSCLRIBITSs@DCSRS ISSUE SYSTEM CLEAR _ eas 
Ree cbE Sa sREQUEST 211 AGAIN 
BECCPWseRS sSET UP FOR COMPARE 
RZ __3SET UP REFERENCE WORD _ 
“ R29R3 ~~ SCLEARED? 
CECCS sCONTINUE IF YES 
ERRFLG sSET ERROR FLAG IF NO 
TNA16EX 3AND EXIT 
R4 sSUBTEST NUMBER=6(SYSCLR CLEARS ERROR BIT) 
__ BBIT1Ss@ECCPW  3LOAD BIT 15 ONE LAST TIME 
SISSUE I/O RESET 
R5SsRQUEST SREQUEST FORMATTER AGAIN 
__ BECCPhsRS- _3sSET UP FOR COMPARE | _ | 
R29R3 3CLEARED? 
TNA16EX sEXIT IF YES 


SMDIAeMAC MACRG VO06-03 29-APR-78 00202 PAGE 8-4 ; 
, 229 036764 005237 001322 INC ERRFLG : SSET ERROR FLAG IF NO 
230 036770 004537 003342 TNATG EX: JSR RSsTSICTL | SAND EXIT EITHER WAY 
; 231 3 : : . 
UE 232 8 * ‘ 
: 233 3 : 
oO 234 3 : 
3 | 235 3 
a 236 3 
i 237 } 
9 238 3 Z 
————e 3 ' 
n c4 3 
me 241 : 
113) cae 5 
HE 243 5 
ret 244 3 
16 2é5 ; 
°; 246 3 
hel 247 3 
bo 248 i 
Di. 249 3 
By | 250 3 
225 e5T 3 e = - 
@>) | 2 5 
rH 253 3 ECC/211 HEADER FORMAT 
on Pts 54 3 COO SE SECC SESE SEEOEEEEEEOOO 
ma 255 : 
ia 256 5 


232? — oni ricci DRALING YS THE HEADER ARRANGEMENT 
FOR THE PHOENIX 211 CONTROLLER EQUIPTED WITH ECC LOGIC 
THESE CONTROLLERS HAVE A REDUNDANT SET OF HEADER wOROS 
ANDED TO THE SECTOR TO INSURE PERFECT DISK PACKS 
IF THERE IS A BAD SPOTC(S) ON A DISK IN THE HEADER FIELD AREA 
THE CONTROLLER WILL ERROR ONLY IF BOTH HEADERS 5_ARE DETECTED 


a 


>' 
©, 
e 


A 


i? 


BE OE OE OE 9E DE DE TE ab 36 9G FE Ot OE 2G TE TG OF DE BE 9G 2E 98 9E 96 90 TE OE OE OE SE OE Be 26 OG JE OE 3G OE OE OG 30 2G OE DE 96-90 90-38 96 9G TE OD 20 90 10-90 OE OE OE OE OE OE 8E 50 


7 % i + : a: a? = _ 
# WORD1 # WORD2 = CRC1 -« CRC2 «# WORDS # WORDS # CRC1 * CRC2 « 
& PAIR1-® PAIR1 # PAIR1 ® PAIR # PAIR2 # PAIR2 & PAIRZ & PAIR2 & 


a ~ | PY * “e- ? “ 
OF 96 3 9G 3G TE 9 TE 9G FE HE TE OE SE TE OE OE 2G HG TE TE OE OE HE 2 SE 3G OE OE TE OE BE OE 25 2b HE OE OE OE OE Ob OG OE OE HE OG OE OE 90 9G OE 52 OE 2G 00 OE 3G 2E 90 9 OE Ot 28 9 


RE NEEL LES TTT IAS ETT ASN cLONAONY OY OO TC SAAR SRNR ne oA TET DEAN Seep ae A 


or ententay: <ameegteme ' 


TS ATE ETE A ES © UE Oe ERIM Hye ENESITA Ne 


ECC/CRC DETECTION TEST 


ey ae OF cee rte ee eee orem ere creee, —eareeentor tere <P, <r ye-S CORET 7 ar Ba SAE i DE TI ESE SE Pe IT SSSI GAS OSE RIYA SATE SNS SG AES TY MTom 
2D SD 2 eS ne Sam eowaras oe SP en S® ane an &® 


THESE TESTS CHECK THE HEADER CRC Ai 
DETECTION AS WELL AS THE COMPATIBILITY — 
OF THE CONTROLLER UNDER eee: 


i ~ FE een eee NU de Pate ene 
% J . 


Sas Nea’ cee aes Sp = easel outa Cass tes ews et tee Oes | el ea al ae esl ase 


o SMDIAeMAC MACRO YO6-03 21-APR-78 00:02 PAGE 8-5 
. 286 , 
- 8 | a, 
mamas 2.1 3 3 3 
:. 288 036774 005004 TNAT72 CLR R4 SSUBTEST NUMBER=0 
in 266 036776 012700 040620 MOV RECCWRTsRO sPOINT TO WRITE BLOCK 
Pa | 2y0 037002 004537 U04276 JSR R5 sRQUEST SREQUEST FORMATTER 
D> 291 037006 005010 CLR CRO) 3MAKE DUSH MIN . 
[a 292 037010 105777 141764 __TSTB aDCSR SFORMATTER READY? ee 
ea 293 037044 100404 BMI cRC1 3CONTINUE IF YES 
re 294 U37016 UO5237 001322 INC ERRFLG 3 ' 
' 295 037022 000137 040614 SMP CC REXEX sEXIT IF NO _ 
he ~296 037026 UUS2U4 CRC1: INC R& 3SUBTEST NUMBER=1¢(FORMATTER READY) 
oe 297 037030 004537 004034 JSR RS»CLRBUF 3ZERO BUFFERS 
oo 298 037034 016001 Ga00d02 MOV (2CRO)sR1 sPOINT R1 TO BUFFER oe 
a, "299 03704U 012761 900001 O00004 — MOV ~—soMBITOs4OR1) BENTER SINGLE BITS INTO HEADERS 1 AND 2 
ee 300 037046 U12761 QuU0001 O00014 MOV HBITOs14(R1) j 
fa 301 037054 005237 001176 INC -SPECMD 3SET SPECIAL COMMAND FLAG 
Ne 302 037060 004537 022700 JSR RSsOXFER ~ swWwRITE BAD HDR CRC 
9.0 303 037064 005037 001176 CLR SPECMOD SRESET SPECIAL COMMANDO FLAG 
yal 304 037070 UO5737 001322 TST ERRFLG_ SERRORS? 
a “305 037074 Gut402 — BEQ  ~= CRC 7 sCONTINUE IF NO 
90 306 037076 000157 040614 JMP CRCXEX SEXIT IF YES 
fal 307 037102 OOS206 CRC28 INC RE sSUBTEST NUMBER=2(REFORMAT OK) 
2] 308 637104 u12700 023614 £¥§MOV BRDBLKsRO sPOINT RO TO READ BLOCK 
B>| 309 037110 005010 CLR (KO) sDUSH=0 
re 310 037112 005000 wvodc0u6 CLR 6CRO) sCYLINDER=0_ 
oe 311 037116 613760 061046 000004 MOV WPSECS4CRO) sONE SECTOR WORD CCUNT © 
+ er 312 037124 004537 622700 JSR R5sDXFER 3G0 READ 
on 313 037130 005737 001322 TST ——_sERRFLG SERRORSCSHOULD BE) y 
Ean 314 057134 0u1004 BNE CRC3 sCCNTINUE IF YES 
“ee 315 037130 605237 001322 INC ERRFLG sSET ERROR FLAG IF NOT 
$18 037142 000137 040614 JMP CRCXEX _ SAND EXIT 
m”””””~”—~<A 037146 GOS206 °° ~ CRC3: INC R4 sSUBTEST NUMBER=3(ERROR DETECTED) 
ty: 318 037150 017703 141640 MGV aDERRsR3 3F ETCH ERROR REGISTER 
en 371° 057154 42703 177376 BIC 11773765R3 SLOOSE ALL ERRORS EXCEPT HOR CRC _ 
Too ——= 300 037160 012702 GU0sL01 © MOV “ABIT8!BITOsR2 = =sSET UP REFERENCE | ! 
O) 321 037164 020203 CMP R2sR3 s3CRC ERROR SET? 
io 322 037106 061402 BEO CROCS | sCONTINUE IF YES _ 
[37 3é3 037170 000137 040614 JMP- CRCXEX SEXIT IF NOT. 
a. 324 037174 O0U5204 CRC48 INC R4 3CRC ERROR DETECTED 
Ga 32° 037176 017703 141612 MOV ADERRsR3 sFETCH ERROR AGAIN. pees 
any "326 037202 040203 °° 8 ~— ~ BIC £R2sR3 “3LOOSE CRC ERROR 
er 327 037204 Gu50G2 CLR Rz sSET R2 FOR REFERENCE 
ra? 328 037206 020203 CMP R2sR3 SANY OTHER ERRORS SET2?(SHOULON'T BE) gids 
my Beco O27240. OG1G0c ee RBEQ = CRCS 3CONTINUE IF NO © 
Dia 330 037212 000137 040614 JMP CRCXEX sEXIT IF YES 
a 331 037216 UU5204 CRCS: INC Ra. s3SUBTEST NUMBER=5(NO OTHER ERRORS) 
ras ~~ 332 037220 0177u3 14915620 °; ————————— MOB DWCNT SO RS 3FETCH WORD COUNT REGISTER © 
Q.. 333 037224 016002 9000004 MOV 4 CRO) sR2 sFETCH CRIGINAL WORD COUNT REGeVALUE 
lial 3:4 037230 020203 CMP RésR3 sSEE IF wORD COUNT MOVED oe 
M9: 325037252" CUi402 eee BEG ~—S CROCS SCONTINUE IF NO © 
Boi 336 037234 000137 9040614 | JMP CRCXEX SEXIT IF YES 
oe 337 037240 005204 CRC6: INC R4 sSUBTEST NUMBER=6(NO WORD COUNT INCREMENTATION) 
ior ”””””— SS 3 BCO3.7242°° 017703 141536 °° © MOV «(a UCARSR3 ~=©=——CO SFETCH CORE ADDRESS REGISTER 
a) 349 037246 0160CG2 a00002 MOV 2(RO)sR2 3FETCH ORIGINAL CORE ADDRESS VALUE 
: 340 037252 Oc0203 © | CMP R2sR3 SCORE ADDRESS MOVE? = 
BT G37256 OCGA 00 0 BER ERET 7 ZFCONTINUE IF NO : ; 
a. 342 037256 000737 9040614 JMP CRCXEX sEXIT IF YES 


SMDIAeMAC MACRO VO6-03 21-APR-78 00:02 PAGE 8-6 
wa Ge 
, 343 037262 0U5204 CRC7# INC RS SSUBTEST NUMBER=7(BUSS ADDRe-NO INCREMENTATION) 
£-037266—U17703 161812 ss aDU SFETCH UNIT-SECTOR-HEAD REGISTER 
ey 345 037270 011002 MOV CRO) aR2 sFETCH ORIGINAL VALUE 
5 346 037272 042743 030000 BIC B30000sR3. SLOOSE UNIT SELECT @1TS IN BOTH 
See 037276 042702 030000 It 830000sR2.—— TO 
o: 348 037302 00520¢ INC R2 . . SMAKE R2 REFERENCECORIG+1) 
a 349 037304 020203 CHP RZyR3 3DID SECTOR ADDR BUMP?(SHOULD HAVE) 
a —350 037306— 001402—--—___- Ben ere 10 CONTINUE IF YES” 
a. 351 037310 000137 040614 JMP CRCXEX SEXIT IF NO 
r 352 037316 O052U4 cRC10s INC R4 SSUBTEST=10CSECTOR ADDR =e%1) 
Pg 553. 037316 005037 D0Is2e LR ERRFLG3F INALLY RESET ERROR FLAG. — 
a 354 037322 012700 025450 HOV HISECFBsRO sPOINT RO TO FORMAT BLOCK 
a | 355 037326 uG5S010 | CLR CRO) SSECTORsHEAD O 
lat 8 56 37330 0US037~ 044306 ———SS———— CLR ‘ODBUF=% MAKE VALID HEADER WORDS 
. 037334 005037 044310 CLR ODBUF-2 ; 
037340 005237 001176 INC SPECHO SSET SPECIAL COMMAND FLAG 
-037344—-0045 37022700 sR RS sDXFER_ 3 REFORMAT SECTOR U 
037350 005037 001176 CLR SPECHD sRESET SPECIAL COMMAND FLAG 
037354 005737 001322 TST ERRFLG SERRORS DURING FORMAT 
037360" 001402" Bee CRC11 ~~ 5 CONTINUE IF NO 7 
037362 000137 040614 JuP CRCXEX sEXIT IF YES 
037366 005204 CRC142 INC Ré SSUBTEST NUMBER=11(REFORMAT SECTOR 0 OK) 
037370— u0S2 uN PINT TO SECTOR FT 
037372 004537 004034 JSR RS sCLRBUF sCLEAR BUFFER AREA 
037376 012737 u00001 044306 MOV h1s0DBUF-4 SHAKE VALID HEADER WORD 1 
 037404--012737— i a aaa) aa aa do SECOND PAIR VALID” —————— 
037412 0U5037 0446310 CLR ODBUF-2 
037416 OGS237 001176 INC SPEC MO SSET SPECIAL COMMAND FLAG | 
037422 004537 022700 usr R5 sDXFERS REFORMAT SECTOR™ 
037426 005037 001176 CLR SPECHD SRESET SPECIAL COMMANQ FLAG | 
037432 005010 CLR CRO) 3SECTOR ADDR BACK TO ZERO : 
0374347 ~-005737— 001322-——Tst ERRFLG ERROR? 
037440 001402 BEO CRC12 SCONTINUE IF NO 
037442 600137 040614 JMP CRCXEX sEXIT IF YES 
0374467005206" ~~ RETF INC RG TEST NUNBERSTZ CF ORRAT-SECTOR-T-OKT 
037450 G127U0 023616 HOV BROBLK»RO sPCINT TO READ BLOCK: 
037454 605210 INC CRO) SHAKE READ FROM SECTOR O 
037&56-—006537—_022700- JSR" R5 sDXFER sREAD' 
037462 005010 | CLR CRO) SRESET SECTOR ADDRESS: 
037664 005737 001322 TST ERRFLG sERRORS DURING READ? 
0374707 001402-——~ = ~--—————— BEO CRE ——— 3 CONTINUE IF NO 
037472 000137 040614 JhP CRCXEX sEXIT IF YES 
037476 005204 CRC13: INC RE SSUBTEST NUMBER=13(READ ON SECTOR 1 OK) 
037500 12700 —040632-——_ au HRDCDESRO_ sPOINT TO-READ EVERYTHING BLOCK 
037504 00£210 INC CRO) SMAKE IT SECTOR 1 
037506 013702 01236 MOV CURDSK sR2 3SET UP INPUT FIELD 
O37512-"0063ue SL i eaaaeaaaey ters ve 
037514 U16260 001200 oocco2 MOY IBF TaL(RZ)92CRO) 5FOR READ 
037522 013704 001046 000004 MOV WPSECs4 (RO) ZADJUST WORD COUNT 
037530 162760 -000012—_DO0000% Sus 106 54(RU) SADJUST WORD COUNT 
037536 005237 001176 INC SPEC.ID sSET COMMAND FLAG 
037542 004537 022700 7 JSR RS »DXFER SREAD BALL GAME 
037546005010 ~~~ CER CRO)” 3 RESET SECTOR ADDRES Ge rere eerste 
037550 005037 001176 CLR SPECMD sRESET COMMAND FLAG 
037554 005737 001322 | TST ERRFLG s ERRORS? 
037560001402 BE CRC14- ~~ F CONTINUE IF NO” 
037562 000137 040614 JMP CRCXEX sEXIT IF YES 
a 


y J 
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D 

6 400 037566 005204 _ CRC143 INC R4 

Cp ”~<“<t;~*S~S ON 757” 0160G2° GODOOL” MOV 2(RO) sR2 
> 402 037574 016203 a00004 MOV 4CR2)5R3 
i 403 037600 013702 001260 MOV HDRC19R2 
lay 404 037604 020203 CMP R29R3 
be 405 037606 001404 BEO CRC15 

[s 406 037610 005237 001322 ANC ERRFLG_ 
i oe “407 037614 U00137 040614 JhP CRCXEX. 
yo 408 037620 O05204 CRC15: INC R4 

red 409 037622 016001 ou00002 MOV 2(RO)5R1 
i 410 037626 0161u3 U00006 MOV “OCR1) RS 
Da 411 037632 013702 001262 MOV HDRC2sR2 
pl 412 037636 020203 _ _CMP R2sR3 

Ir = 413 037640 Oui404 ~ BEA CRC16 
De 414 037642 005237 001322 INC ERRFLG 

rel 415 037646 060137 040614 JMP CRCXEX 

oh “416 037652 005204 ~~ CRC16: INC R&S | 
TT, 417. 

Cae 418 ss 
ep 419 

oa AeT ei, guia cates Sistine eset Get ft 
12] 422 037654 016102 000004 MOV 4(R1) »R2 
yo 423 037660 016103 000014 MOV 14(R1)9R3 
2 424 037664 020203 -_CMP R2sR3_ 
pi £25 037666 001464 BEO CRC17 
eo 426 037670 UUS523? 001322 INC ERRFLG 

127 | | 427 037674 000137 uU4s0614 ‘JSMP | CRCXEX 

my ”:C« 28 037700 OOS204 ~~ CRC17: INC R4 
or 429 037702 016102 000006 MOV 6CR1)9R2 
a 430 037706 016103 000016 MOV 16C€R1) »R3 
pe 310037712 ° «020203 0° ~ CMP. —S*R2eRB 
yi 432 U37714 001404 BEC CRC2u 

ee 433 037716 005237 001322 INC ERRFLG 
as 434 037722 000137 040614 JMP CC RCXEX 
a 435 037726 0O0O8204 CRC20: INC R4 
et 436 037730 612700 040620 MOV LECCWRT»sRO 
lt 4637 037734 005010700077 CLR CRO) 
oe 438 037736 016001 ao0n0v2 MOV ZORO)5R1 
Ce 439 037742 004537 UU4034 JSR RSs CLRBUF 
fan) ~~ 640 037746 012761 160000 000004 MOV BBIT1594(R1) 
Ds 441 037754 012761 100000 000014 MOV MBIT15914(R1) 
Ca 442 037762 013760 001046 000004 HOV WPSECs4(RO) 
aul 443 037770 162760 Qu0012 QU00004 SUB h100s4(RO) 
Dia 444 037776 005237 001176 INC SPECMD 
a 445 Q400G2Z uv4537 022700 JSR R5 90XFER 
ra 646 040006 005037 001176 = 22 ~~ CLR SPECMO 
oo 447 040012 005737 001322 TST ERRFLG 
a8 448 040016 OU14uU2 BE" CkC24 
re 449 040020 GG0137 040614 “IMP CRCXEX 
Je 450 040024 605204 CRC21: INC R4 

mI 4:1 040026 012700 023614 MOV = HROBLKsRO _ 
el 462 040032 004537 Uc2700 ~~ “JSR so RS» OXFER 
ao 453 040036 0U5737 001322 TST ERRFLG 

- 454 040042 001004 BNE —=CRC22 
oo 655 040064 005237 001322 INC ERPFLG 
>. 456 040050 000137 040614 JP CRCXEX 


STESTED IS COMPATIBLE WITH 


sSUBTEST NUMBER=14(READ CRC OK) 
3SET R2 FOR POINTER TO CRC WORD(S) 
SFETCH FIRST CRC WORD 

SFETCH REFERENCE WORD 

3COMPATIBLE CRC GENERATION? 
sCONTINUE IF YES 

sSET ERROR FLAG IF NO 

3AND EXIT 


SSUBTEST NUMBER=15(FIRST CRC WORD OK) 


s3COMPUTE | ADDRESS FOR SECONC CRC WORD 


$LOAD SECOND CRC WORD 
3FETCH REFERENCE WORD 
sNEW WORD COMPATIBLE? | 
sCONTINUE IF YES 
sEXIT IF nO 

sEXTT WITH ERROR 


FSUBTEST NUMBER=16CSECOND CRC WORD COMPATIBLE 


sTHESE LAST TWO SUBTESTS(15+#16) 


SARE USED TO DETERMINE IF THE CRC/ECC _ 


SGENERATOR ON THE FORMATTER BEING 

ALL OTHER 

sOTHER PHOENIX 211/200 CONTROLLERSe 

sNOW SETUP TO CHECK SECOND PAIR OF HDR CRC'S 
sFOR COMPATIBILITY 

SSAME VALUE? 

SCONTINUE IF YES 

s3SET ERROR FLAG IF NO 

sAND EXIT . 

sSUBTEST NUMBER=17CFIRST “WORD ‘COMPATIBED 


3F ETCH SECOND CRC WORD 
SFCR SAME 

3SECOND wORD OK? | 
sCONTINUE IF YES 

sSET ERROR FLAG IF NO 
SAND EXIT 

sSUBTEST NUMBER=20CSECOND WORD OK) 
sPOINT TO WRITE BLOCK 

sSECTOR ADDRRe=0 

sPOINT RO BUFFER AREA 

3ZERO BUFFERS 

sMAKE LAST BIT OF FIRST CRC WORDS A 1 
3BOTH MUST BE SET TO CAUSE AN ERROR 
SADJUST WORD COUNT FOR +ONE SECTOR 
sINCLUDE HORS+*CRC+ECC WORDS 

3SET SPECIAL COMMAND FLAG 

sWRITE NEW FIELD 2 

sCLEAR SPECIAL COMMAND FLAG 

sERRURS? 

SCONTINUE IF NO- 


ooo 


SEXIT IF YES 

SSUBTEST NUMBER=21(COMPATIBILE)D 
sPCINT TO READ BLOCK 

SATTEMPT READ ON SECTOR O 
sERRORS? (SHOULD BE) 

sCONTINUE IF YES 


3SET ERROR FLAG IF NO 


sAND EXIT 


ence icant senate 


491 040242 005037 DUT32 

492 040246 012700 040620 

493 040252 016001 000002 

tai ; 694 040256 G05001 000004 

Vi 495 040262 u05061 vu00014 

oa 496 040266 012761 100000 000000 


498 040302 065237 001176 
499° 040306 004537 0242700 
$00 0403127 005037 001176 


jaa! $01 040316 GO5737 00171522 

45 502 040322 001462 — 

503 040324-~-U00137—0406T4 
504 040330 005204 


505 040332 012700 023614 

at 06 040336 006537 U22700 ~~ 
Vso 507 040342 005737 G01322 
| 508 040346 001004 
09 0403507 005237 001322 
§10 040354 000137 040614 
040360 005204 
$12 040362 °° 017703~ 140426 


c 513 040306 U12702 d00401 
S7 e 


CRC273 


CRC308 
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si 457 040054 005204 CRC22: INC R4 sSUBTEST NUMBER=22CERROR DETECTED) 

7 — 458 040056 O17703 I a0 SFETCH ERROR REGISTER 

a ee 459 040062 042703 177376 BIC B17737659R3 sEXTRACT HDR CRC ERROR 

I 460 040066 012702 000401 MOY BBITSIBITOsSR2 3sSET UP REFERENCE WORD 

a T 040072 02020377 CP RZ oR SARE YHE EQUAL? 
Ne 462 040074 001402 BEC CRC23 SCONTINUE IF YES 
al 463 040076 000137 040614 JNP CRCXEX sEXIT IF NO 

Z 464 040102 005204  —————__—_—_ CRU238 INC k& sSUBTEST [NUMBERS ZSCCROERROR DETECTED) 
ra 465 040104 U05037 001322 CLR ERRFLG sRESET ERROR FLAG 

ml 466 040110 006537 004034 JSR R5eCLRBUF 3ZERO BUFFERS 

mot”C OT 60116 012700 0406207 — MOV BECCURTSRO  3POINT TO” yR IVE -BLOCR 
eT 468 040120 016001 000002 MOV 2CRO) sR1 SUSE R81 TG POINT TO BUFFERS 
Gz 469 040124 012761 OUu0001 000006 nov BBITOs6CR1) SMAKE FIRST BIT OF SECOND WVORDS a 1. 
al 700401327 -01276T OO000T OD0OUTS HOV. BBITOsTOCRID s80TH WORDS AGAIN 
yoni 471 040140 005237 001176 INC SPECMD 3SET SPECIAL COMMAND FLAG 

rt 472 040146 04537 022700 JSR RS sDXFER sREFORMAT 

[ef +443 0401507" 645037 ~~ 001176 cLR” —_ SPECMD SRESET COMMAND FLAG 
ey 474 040154 006737 001322 TST ERRFLG sERRORS? 

nm 475 040160 001402 BEO CRO26 SCONTINUE IF NO 

fal ””C VB 040162 —G00137 040614 ——SSSFSsSsSsSsFS7;3C RP TRCXEX SEXIT IF ERROR 
ye 477 040166 005204 CRC24s INC RS SSUBTEST NUMBER=24CREURITE OK) 

et 478 040170 012700 023616 MOV BRDBLKsRO sPOINT TO READ BLOCK ADDRESS 

m2 79 040174 004537 O22700  —_————s—S<a SR _ RSs DXFER_— 3READ SECTOR 
eee 480 040200 005737 0U1322 TsT ERRFLG SERROR?: 

a 461 040204 001006 BNE CRC25 SCONTINUE IF YES 

ipo 2 040206005237 001322 NOEL CBSET OT ENO 
err 483 040212 G00157 Os0614 JmP CRCXEX BAND EXIT 

fri 484 040216 005204 CRC25% INC Re SSUBTEST NUMBER=Z5CERROR DETECTED) 

mp” BS «040220 017703 440570 HOV QDERR5R3 SFETCH ERKOR REGISTER 
Yon! 486 040224 012702 GUU0401 MOV BBITSIBITOsR2 sSET UP REFERENCE WORD IN R2 

isyit 487 G40230 020263 CMP R25R3 sCRC ERROR? 

ne BB 0460232 001402 - ‘BEO  CRCO26 SCONTINUG LF YES 
bia! 489 040234 000137 040614 JMP CRCXEX sEXIT IF NOT 
| 490 040240 005204 CRC26: INC R4 SSUBTEST NUMBER=26(CRC DETECTED) 


LR EKRFLG SRESET ERROR FLAG NOW 


MOV BECCWRTSRO SFETCH WRITE BLOCK ADD AGAIN 

MOV 2CRODoR1 sUSE R1 TO POINT TO WRITE BUFFER 
ttR £&¢€PR1)>— SCLEAR FIRST “HEADERCVALIDATE)D 
CLR 14(0R1) 380TH SETS: 

MOV 261T1596CR1) SMAKE LAST BIT OF CRC A 1 


497 040274 ~012761~ 100000 OOU0TS6 MCV UBITTSs TECRTD sBOTH SETS — 


Inc SPECHD SSET SPECIAL COMMAND FLAG 

JSR R5 sOXFER SREWRITE SECTOR 

CLR SPECHD SRESET FLAG 

TST ERRFLG s ERRORS? 

5EO CRC27 SCONTINUE IF NO 

JhP” CRCXEX SEXIT IF YES 

Inc R& SSUBTEST NUMBER=27(REWRITE OK) 
MGV BROBLK sRO SPOINT TO READ BLOCK ADDR 

JSR R5 sDXFER SATTEMPT READ 

TST ERRFLG sSERRORS? 

BNE crcso SCONTINUE IF YES 

INC” ERRFLG SSET ERROR FLAG IF NOT 

JHP CRCXEX BAND EXIT 

INC R4 SSUBTEST NUMBER230CERROR DETECTED) 
MOY QDERR RS SFETCH ERROR REGISTER 
MOV ABITBEBITOsR2 sSET UP REFERENCE 


ill, 

»' a 
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D 

514 040372 020203 cmMP R2oR3 SCONTINUE IF YES 
a 515 040374 001402 BEQ CRC31 SCONTINUE IF YES 
we 516 040376 000137 040614 JSMP CRCXEX sEXIT IF NO 
at 517 040402 005204  __ CRC318 INC R4& SSUBTEST NUMBER=31¢€RC ERROR) 
rm ~~518 040404 005037 0013220 —— CLR ERRFLG SRESET ERROR FLAG 
ee (519 040410 012700 025450 MOV NISECFBsRO sPOINT TO FORMAT BLOCK 
(e] 520 040414 u04537 004034 JSR R5»CLRBUF sZERO BUFFERS | 
a 521 040420 005237 001176 INC SPECMD 3SET SPECIAL COMMAND FLAG 
ps) S22 040424 0064537 U22700 JSR R5»0XFER 
o 523 040430 005037 001176 CLR  _—SPECMD 
ni 524 040434 UUS737 001322 TST ERRFLG SERROK DURING FORMAT? 
| £25 040440 001402 BECO CRC32 SCONTINUE IF NO 
na 526 040442 9000137 040614 _____ SMP CRCXEX | SEXIT IF YES 
i ~~ §27 040446 UOS2U4 CRC32s ~~ INC Rd “$SUBTEST NUMBER=32C(REFORMAT OK) 
Ne 528 040450 012700 040632 MOV HROCDEsRO sPOINT TO READ BLOCK 
co S529 040454 005237 001176 INC - SPECMD 3SET SPECIAL COMMAND FLAG 
Hep 530 040460 004537 022700 ~ JSR RS sDXFER ~sREAD SECTOR 
TF 531 040464 u05037 001176 CLR SPEC MD SRESET COMMAND FLAG 
iv 532 040470 GU5737 001322 TST _—_sCERRFLG SERRORS? 
ra COC~C—~S 33 KOK 74” 0014020 ~ BEQ CRC33 sCONTINUE IF NO 
pool 534 040476 000137 040614 JMP CRCXEX sEXIT IF YES 
a 635 040502 Gos2u4 CRC33: INC RE SSURTEST NUMBER=33(READ OK) 
zy ~*~ 4OSO4™~ 016001 Go oG2 MOV —~—s ZCRO)D SRI sPOINT TO BUFFER WITH R1 
oo §37 040510 016103 000004 MOV 4CR1)9R3 sFETCH FIST CRC WORD 
lea] 538 040514 vu05002 CLR R20 sSET UP REFERENCE _ 
ae ~ §39 640516 020203  — ChP R2aR3 SENUAL? 
bos 540 040520 601404 BEQ CRC34 SCONTINUE IF YES 
ler] 541 040522 wb5237 601322 INC —_—*ERRFLG 3SET ERROR FLAG IF NO | 
[28 | 542 040526 000137 040614 ‘JMP CRCXEX SAND EXIT 
\ —=§43 040532 05204 CRC34: INC R4 SSUBTEST NUMBER=34(FIRST WORD OK) 
[59] 544 040554 016103 000006 MOV 6CR1)5R3 sFETCH SECOND WORD 
(7 545 040540 O202U3 > CHP ‘R29R3 ‘3SECUND «GRD OK? 
Re 546 040542 001404 BEN CRC35 sCONTINUE IF YES 
oF 547 040544 UuS237 001322 INC ERRFLG | $SET ERROR FLAG IF NO 
ae 548 040550  G001357 040614 JMP “CRCXEX SAND EXIT 
you 549 040554 005204 CRCO3S: INC RS sSUBTEST NUMBER=35(SECOND WORD OK 
i 5£0 040556 16103 Ud0014 MOV 14(R1)9R3 sFETCH THIRD WORD 
ey 551 040562 020203777 7° CMP R2sR3 
ey 552 040564 001404 bE CRC36 sCONTINUE IF YES 
re 553 040566 005237 001322 INC ERRFLG s3SET ERROR FLAG IF NO 
ae 554 040572 v001357 040614 JMP CRCXEX 3AND EXIT 
bar 5£5 040576 aQus204 CRC36: INC R4 sSUBTEST NUMBER=36( THIRD WORD OK 
a. 556 040600 16103 000016 MOV 16€R1)aR3 SFETCH FOURTH WORD 
al “$57 040604 020203 ~~ CMP R2sR3 “30K? 
Dias! 558 040606 0017402 BEO CRCXEX sEXIT IF YES 
a 539 040610 005237 001322 7 INC _ERRFLG sSET ERROR FLAG IF NO 
ne ~5¢0 040614 604537 O0U3342° ~—————CC ERRCOKEKS VSR RSsTSTCTL sEXIT HERE 
Da 561 3 
se 562 se eee 
jal 565 °° —- 5 
D 50 564 3 CRC / ECC TEST COMMAND BLOCKS 
fs: 565 7 Se . ee ie oe ee 
52] Lana ia a aid aa ii aa aa aie 
“bal 507 3 
mn c6®@ 040620 oo0000c0 ECCWRTs eWORD O sDUSH=C ae 
Ae 569 0460622 044312 eWCORO OOBUF = s0UTPUT BUFFER-OOBUF == —— 
>- 570 040624 177400 eWORD 177400 sWORD COUNT -FLEXIBLE 


ee ee ee ae ne em ee 


a a en eg ET pss) pe SSS er 


}REFORMAT | 
SRESET COMMAND FLAG eee 


30K? TOI Oe eT ae eee ee ee ee 


ee ee, ee = ene tata settee armen «enrages aie sf a sre CSP PSE a i TE ET 


ee ee a te eee eens mee 
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we | 

: $74 040626 v00000 eWORD O _  SCYLINOER ADDR=0 | 

op 522 "040630 00001477 UORD WHSCROE sURYTE THE BALL CAME COMMAND = OO 

; 3 

Ne: a 3 

ns See nem aes 

a 576 3 

rel 577 040632 ov0c00 RDCDEs WORD O s0USH=0 

rT om" "$78 040634 047318 — ———S— 9 WORD IOBUFT  sINPUT BUFFER-FLEXIOLE  }.} 
Pie 579 060636 1774uU0 ebORD 177400 swORO CCUNT-FLEXIBLE 

ee 580 040640 000000 eWORD O BCYLINDER ADDR=0 

pe 38 USOC SE OOOO Ngee ROO NDE MI > apREAD Tia a eae 
Be 3 

iS 53 3 

Ur GS Big © . = (oe ara 

vee 585 8 

. 586 5 

1 ee Se See eS ee a eh eg ictal Se ae ee ee 

rl 588 8 

oe 589 5 

a Ra aa a aaa 
yl 591 

mr $92 3 

ae SO Sr ee 
pat 594 8 

ae $95 5 

ap ea ee OS! Oe ae ee OTR Es OO es Bee OE EN ONS Peer eT ey ES EST Te tees Free eg ee ee Se 
: 597 5 ECC SECTOR FORMAT AND READ ROUTINE | 
Sa 598 5 

E89 S$ rts rrr e280 8520S cOR SCOT 
ros 600 8 THE ECC TEST SEQUENCEeTHE GENERAL FUNCTION OF THE 

c oul | 9 EXERCISE IS TO FORCE ECC ERRORS BY CESTROYVING A 

grrr B02 eZ —— SMALL SECTION OF A SECTOR BY USING THE URITE 
re 6u3 d = HEADERsCRCsDaTA AND ECC COMNANDe THE OPERATOR CAN SELECT 

1] 604 3 «= THE «AREA IN THE DATA FIELO WHERE HE DESIRES 

Pa nn SO CAUSE THE ERRGReTHE™ STEPS ‘TO ACCOMPLISH THIS ARE AS 
A 606 . s FOLLOWS: 

a 6U7 | 3 

FI ee USING THE NORKAL WRITE COMMANDS URITE A SINGLE SECTOR. 
ia 605 3 EXECUTING THIS COMMAND MILL CAUSE ECC WORDS 

(i 610 , TG BE GENERATEDe 

Dae re OM eter are ayy ere cma ter rea ee omy meres ym ee ee ee ree Sle aaa 

r 012 3 2e READ THE SECTOR USING THE REAO FORMAT COMMAND 

= 613 3 THIS COMMAND READS THE ENTIRE SECTOR sINCLUOING 

Ba HEADERS HEADER CRC*SSDATA AND ECC LORDS 

V1 015 ; 

fa! 616 ’ 3e REWRITE THE SECTOR AFTER CHANGING DESIRED 

De a Gen ee ATA YOROCEROMY 10-16. 81S); 

re | 618 5 

nat 619 3 he ISSUE NORMAL READ ON THAT SECTOR TO CAUSE ECC ERROR 

ae eg ee ee ee ee a ee ee SO REE RO Re ee ee 
rs 6<1 5 Se EXIT ROUTINE® 7 

ea 622 3 | 

wer $23 rie cect 
ee 6264 . 3 ; 

ey 625 ’ (x) JSR RS sWRIECC sPROGRAM CALL 
ee “—eWORD 0  ——————. PDA TA PATYERW DESTREOCENTIRE SECTOR) 
ae 627 | (X*+4) eWORD O sWORD POSITIONCX2) 
a 

) i , 


Ni 


nee nt ee oe eee: 
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6 628 3 (X#6) —oWORD O SBIT(CS) CLEARED TO CA ERR 
ta) 629 3 
e > 650 3 
3 631 3 NOTE: THIS ROUTINE DOES NOT MODIFY THE ECC INHIBIT 
Ci Saami © 5 BIT (BIT 15 OF THE ECC BIT PATTERN REG)eIT IS THEREFORE 
D2] 633 3 POSSIBLE TO USE USE THIS CALL TO CHECK ECC CORRECTION 
a 63h 3 AS WELL AS DECTECTION LOGICe 
in 655 3 oe ee 
pal 636 3 
roy 637 3 eos on 
Ep reas ; Scan ek —— 
bo 639 040644 012700 024652 WRTECC? MOV NISECWBsRO sPOINT TO WRITE BLOCK 
Hel 640 040650 01601 00002 MOV 2CRO) sR1 _3POINT TO WRITE BUFFER — 
eg oo 641 040654 013702 601050 MOV POSWP sR2 > 3GETCOUNT FOR BUFFER FORMAT 
poi 642 040660 0115u3 MOV CR5)9R3 $R3=DATA PATTERN FOR SECTOR 
P| 643 040662 010321 WRT: MOV R35 CR1)+ ___3FORMAT BUFFER WORD 
a “644 040664 005302 re DEC. R2 3 DECRMENN WORD COUNTER 
De 645 040666 001375 BNE wRT1 sCONNINUE IF NOT DONE 
rm 646 040670 004537 0O2¢2700 JSR RS »DXFER 3GO FORMAT SECTOR 
hei 647 040674 005737 001322  °3 ~~ TST ~— ERRFLG 3ERRORS? 
ee 648 040700 001061 BNE ECCEXT sEXIT IF ERRORCS) 
ra 649 040702 012700 041064 MOV HRDECCSRO sPOINT TO READ BLOCK | 
eh 650 040706 013764 001046 000004 “MOV ~ WPSECs4 CRU) SENTER WORD COUNT 
br 651 040714 162760 000012 o00004 SUB 1100 s&CRO) SADJUST FOR EXTENDED TRANSFER 
(D4 652 040722 OU5237 001176 INC SPECMD Bo 
[P 653 040726 GU4537 022700 JSR ORS sDXFER 3GO READ SECTOR JU 
so 654 040732 005037 001176 CLR SPECMD SRESET FLAG 
ern 655 040736 605737 UGU1322 TST ERRFLG SERRORS- Se ee a 
ee 656 040742 001040 ° © BNE ECCEXT sEXIT IF YES 
Bs 657 040744 016001 wuvo0d2 MGV 2CRO)sR1 3uSE R1 TO INDEX WORD POSITION 
pr] 658 040750 066561 wud0002 ADD 2CRE)DSR1 SADJUST FOR DESIRED WORD _ 
My 659 040754 062741 OQO0020 —— AUD ~—so BA20sR1 sINCLUDE HEADERS IN POSITIONING 
bow! 600 040760 016511 QU00U4 MOV 4(€R5)5€R1) SENTER DESIRED WORD 
ee 661 040764 012700 041052 MOV RECCWBK »RO sPOINT TO WRITE BLOCK _ 
nee ~ 602 040770 013760 001046 O000U4- MOV WPSECs4(ROU) SENTER WORD COUNT 
wh 663 040776 162760 v0d0012 000004 SUB H1006s4(RO) SADJUST FOR HEADERSsCRCSECC 
fon 664 041004 OGU5237 001176 INC SPECMD 3SET TRANSFER FLAG © 
on 665 041010 004537 O227u07 JSR RS»DXFER sREWRITE SECTOR 
et 666 041014 005037 «01176 CLR SPEC MD sRESET FLAG 
[9 667 041020 005737 001322 TST ERRFLG SERRORS? —_ i 
hel 668 041024 001007 =~ ‘BNE “ECCEXT SEXIT IF YES 
pa 609 041026 012700 025462 MCV NISECRBsRO ~3POINT TO READ BLOCK 
Ta 670 041032 013700 001046 000004 MOV WPSECs4(RO) SENTER WORD COUNT _ ts 
Ue 671 041040 004537 G22700 - “JSR —s—s RSs DXFER sREAD SECTOR 
Da’ o72 041044 0627U5 000006 ECCEXTs: ADD H6sRS ZUPDATE RS FOR RETURN 
rm 673 041050 Ou0205 RTS RS SAND EXIT ee 
ef OR OE as ee a we ah 3WE DONT'T CARE ABOUT ERRORS AT THIS POINT 
». ue €75 3 
[| re) 16 >: 5 Sip ae sea eet ect oats Rr ett OD Ns Pin, on oats 
Vay, 677 ee 5 
ee 678 5 
foi 679 041052 oa00000 ECCWBK?: eWORD O SSECsHEAD=O 
oe ~ 060 041054 044312°°°~-—— “eWORO OOBUF sOUTPUT BUFFER ADDRESS 
yo 651 041056 177400 eWORD 177400 swOROS PER TRANSFER , 
Fa 682 041060 060000 eWORD O SCYLINDER ADORESS _ 
ae “683 041062 OUOO01$ 000 eb ORD WHSCRC. SKRITE HEADERsCRCsDATASECC COMMAND 
» 684 3 
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E 685 ; 
686 3 
_ be 687 3 
13 "688 3 
a 689 3 


3 
691 ; 
292 ; | ae 
6y3 ’ READ ENTIRE SECTOR COMMAND BLOCK 
694 ; 7 7 
BOS ee ee ee 
696 04106 000000 . RDECC! ebORD O s SECTOR sHEAD=0 
657 061066 Us43120 eWORD ODBUF ___s INPUT BUFFER 
hy 8980107017780 Or OR COUN 
yal 699 041072 00000 ewORD O SCYLINOER ADDRESS , 
700 061074 ov0012 — @WORD ROFHT SREAD-FORMAT COMMAND 
SG sO age De fe a ee AE eae eae Se eee ee Se Pa ee, ices eae mae ae . 
 ] 
5 
i cee —_ 
: | 
3 _ 
707 y____TYWeECT TEST NUMBERS 21 >> 235 T3-NOV=-77 
: , 
, 3 
0 aaa aaa aaa eam |). SR 1 a ama 
: . : 7 3 
3 
3 
: | 
: ECC DECTECTION TESTS 
FOS SS SCO CO SCE SESS OE OC OE CECE ECO 
: | 
3 
3 
| ; THIS TEST SEQUENCE CHECKS THE ECC DETECTION 
| | : _) LOGIC OF THE PHOENIX 211eALL THESE SUBTESTS USE THE 
C20” INIT OPTION THAT STOPS ALL CORRECTION actions ~~ 


we ve 


THAT WOULU NORMALLY OCCUR IF ONE ENCOUNTERS 
AN ECC ERROReTHE PURPOSE OF INHIBITNG ECC IS THAT 


) AT THIS TIME IN TESTING THE CORRECTION LOGIC HAS = 
NOT BEEN CHECKED. 


nj 
vi 
we 


oe er erentrameenES ev 


Sener amktaee tiseerscumemerinem em mmoles ocaraen tenn es cei hate a ea a a ad 


™ 
co 
we @e we} we we 


34-06 1076 —Dos006 —_—qanz11 tLe ka ss ots NUMBER=0 a7 


yr: 735 041100 0046537 004276 JSR R5 »RQUEST sREQUEST FORMATTER 
736 0411046 012777 100000 137704 MOV BBITISs@ECCPB sSEY ECC INHIBIT BIT 
‘Teal CO OR TTS DOSS37 US06E5  ——SsSsSSR RS SWRIECU 3 FIRST CHECK ALL ZERO DATA L 
pas 738 STHE THREE LOCATIONS FOLLOWING AN ECC . 
739 | SWRITE CALLCWRTECC) ARE PARAMETERS THAT 
7 ae Ae a ee Se eee a EP ENE JRE DATA SETUP? °° °° > 
a 741 sWORD 1 8 SECTOR PATTERN 
$7 ve ; : ve = : 


y eN 
rw, a : 
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» 
6 7h2 3 
FAS 
Yo) 744 3 
fe 745 
746. 3 
747 041116 O00000 eWORD O 
748 041120 000000 ekORD OO 
749 041122 OuU0000 ewORD O 
750 041124 005737 001322 TST ERRFLG 
E 751 041130 001402 BEO ECCD1 
ho 752 041132 000137 041642 + —  #&\YMP ECCDEX 
yn 753 041136 OUS5204 ECCD1z2 INC R4 
ne 754 041140 G04537 040644 JSR ss RSsWRTECC 
ip 755 041144 O000Uu0 ~~ ewORD OO 
er 756 041146 GuUG000 eWORD OO 
@ 757 041150 o00001 eWORD 1 
fre! 758 041152 065737 OO1322 = TST 0 ERRFEG 
bl 759 041156 001002 BNE ECcD2 
1A | 760 0411760 000137 041642 JMP ECCDEX 
ny ””~”~—tC HY KOK OUS2O0K00— EccD2: INC R& 
Prec! , 762 041166 004537 G41652 JSR RSsECCERR 
a 7o3 041172 065737 001322 TST ERRFLG 
| 764 041176 001402 °° BEQ ECCD3— 
25] 765 041200 000137 041642 JMP ECCDEX 
24 | 766 061204 005204 ECCO3: INC R4 
mr %67 041206 Gu4637 040644 JSR —so RSs WRTECC 
en 768 041212 o0000U ewORD O 
I>71 769 041214 000776 ewORD 776 
feb 20 041216 160000 ‘ewORD 100000 — 
Ne 771 041220 Gu5737 01322 TST ERRFLG 
[20 772 041224 001062 BNE ECCD4 
mt ””””:CS NK 1226 °~VO01Z7 D4T642 | JMP ———CMECCCDEX 
i, 774 041232 O052u4 ECCD4: INC R& 
(33| 775 041234 G045357 041652 JSR RSsECCERR 
ial” 0412460 Gu5737 001322 TST ~——sSC ERRFLG 
Dias 777 041244 Qut40z BEQ ECCDS 
5 778 041246 000137 041642 JMP ECCOEX 
Ir 779 041252 005204 ~——— ——————— ECEDS&) OUINC))|©™©}™})[UuRA 
Yer 780 041254 004537 040644 JSR RSsWRTECC 
Tae 781 041260 guood0d eWORD O 
[40] 782 041262 OUD270 e@WORD 376 2 
ae 783 041264 000200 eWORD 200 
[2 764 041266 005737 001322 TST ERRFLG 
fa 765 041272 001004 BNE ECCD6 
pias] 786 041274 U0S23?7 001322 INC ERRFLG 
re 787 041300 000137 041642 JMP ECCDEX 
ae 768 041304 05204  ~—— —————— * ECCHSt CINC!]|—™©™CUmRGGUS” 
da 789 
(aa 790 041306 004537 041652 JSR ss RS» ECCERR 
43] 791 041312 005737 001322 #é #©ST ERRFLG 
Pieo 792 041316 U014G2 BEO ECCD7 
a 793 041320 000137 041642 JMP ECCDEX 
an <7 STs 005204 —— ECCDO7: INC k4 
poe! 795 041326 004537 G40644 JSR RSsWRTECC 
Teal 796 041332 177777 -eWORD = 177777 
mo YP 641334 GCCOGO ~~ eWORD OOF 
798 041336 177777 ekORD 177777 
[37] . oe : 


a 


sWORD 3 SDESIRED BIT CHANGE 


a 8 ne re: 


SSECTOR PATTERN. 
sPOSITION O 


s3NO BIT CHANGE 


sERROR SET? -SHOULD'T BE 


sCONTINUE IF NO 


~ SEXIT IF ERROR 


sWORD 2 sPOSITION IN SECTOR OF WORD TO CHANGE FROM PATTERN 


SSUBTEST NUMBER=1(NO ERROR ON CORRECT SECTOR) 


__3NOW FORCE ERROR 
~ §SECTOR PATTERN=0 
sPOSITION O 
sFIRST BIT WRONG 


SERROR?> 


sCONTINUE IF YES 

sAND EXIT 

“3SSUBTEST NUMBER=cCERROR 
sCHECK IF ECC ERRORCCRC 
30K? 

SCONTINUE IF YES: 

sEXIT IF NO 

sSUBTEST NUMBER=3CERROR 
sTRY LAST BIT OF SECTOR 
sSTILL SECTOR OF ZEROES 
SLAST WORD 
SLAST BIT. 
ZERROR? 
sCONTINUE IF ERROR | 
SAND EXIT 

sSUBTEST NUMBER=4CERROR 
sCHECK ErxROR BITS 

30K? 

3GO ON IF YES 

sEXIT IF NOT 


sSTILL ZEROES 
sMIDOLE WORD 


DETECTED) 


ERROR BIT SET) 


BIT SET) 


AGAIN) 


“3 SUBTEST NUMBER=SCERROR BITS OK) 
STRY MIDDLE OF SECTOR 


SMIDDLE OF WORDCWELL sALMOST) 


SERRORS?) 
sCCNTINUE IF YES 

3SET IT IF NOT 

SAND EXIT aus 
sSUBTEST NUMBER=6CERROR 
sISN'T THIS FUNES 
s3CHECK ERROR BITS 
SERROR SET? 

sCONTINUE IF NO 

SAND EXIT IF NOT 


SET) 


3SUBTEST NUMBER=7(MIDOLE OF SECTOR 
sNOW LETS TRY ALL ONESCNO ERROR) 


SSECTOR ALL ONES | 
sFIRST WORD 
SKEEP ALL BITS 


ee ee ee 


OK) 


SHDIAeMAC MACRO V06-03 21-APR-78 OO:02 PAGE 8-14 


an oe 
et 799 041340 005737 001322 TST ERRFLC SERRROR SET? 
800 08 EE GEOL ETC T IRE 
TT 801 041346 000137 041642 UMP ECCDEX yEXIT IF YES | 
Oe aa + B02 041352 005204 ECCD10: INC Rb SSUBTEST NUMBER#10(NO ERROR ALL ONES) 
+3 03-0413 5% 006 537 060684 SFSU FIRST 
041360 177777 owORD =: 177777 SSECTOR ALL ONES 
041362 o0000u ekKORD 0 3FIRST WORD 
POk1266"iteclor OR ee LOSE BIL 6° ee 
041366 005737 001322 TST ERRFLG SERRORS? 
041372 001002 BNE ECCD14 sCONLINUE IF YES 
“041374-— 000137 0% 1642 JP ECCDEX~— AND EXIT 
041400 005204 ECCD14: INC Ré sSUBTEST NUMBER=14(PICKED UP FIRST ZERO 
041402 004537 041652 JSR R5sECCERR SNOW CHECK ERROR BIT 
041406005737 DO13Z2-————SsSsSsSSTS ST ERR SEER OK? 
041412 001402 BEC ECCD1z SCONTINUE IF YES 
041614 000137 041642 JMP ECCDEX sEXIT IF NO 
041420 - 0052047 OIE (2.0220 | Re 5 SUBTEST” NUMBER@T2CERROR BYU ONS 
041422 04537 040644 | JSR RSs VRTECC SNOW TRY LAST BIT 
041426 177777 eWCRD 177777 sSECTOR ALL ONES 
° 041430 — 0007 76-02 WORD 776 JL AST WORD 
041432 077777 , ewORD = 77777 SLAST BIT 
0414234 005737 001322 TST ERRFLG SERROR? . 
OR §0001002 ae geo 1s ee 
041442 000137 041642 JMP ECCDEX SEXIT IF NO ) 
041446 005204 -ECCD138 INC R4 : SSUBTEST NUMBER=13(LAST BIT ERRORED) 
041450 —004537061652————— J SR RSs ECCERR SS CHECK ERROR BT 
041454 005737 001322 TST ERRFLG SERRROS OK? 
041660 001402 | : BEO ECCO146 SCONTINUE IF YES 
- 061662-—-000137—06 1642s vP ECCDEX~ SEX IT “IF NO 
041466 OOS206 | ECCN142 INC R4 SSUBTEST NUMBER@14CERROR BIT OK) 
041470 004537 0406446 JSR .RSsWRTECC - 3TRY MIDDLE OF SECTOR 
041474177777 ..ORD 177777 SECTOR ALL ONES” 
041476 000376 eWORD 376 SMIDDLE WORD 
041500 177377 ewORD = 177377 sLOSE BIT 7? 
041502——005737-—001322——_ — TST ERRF LG SEERROR™ SET? 
041506 0U1002 BNE —s«- ECCD15 SCONTINUE IF. YES 
041510 000137 041642 JMP ECCDEX SEXIT IF NOT 
‘041514 — 005204 $$ EC ED TS ¥_-INC R& ~_——j SUBTEST NUMBER@TSCRIDULE ZERO ERK TTT 
041516 04537 061652 JSR R52 ECCERR SCHECKERROR BIT 
041522 GuS737 001322 TST ERRFLG 3B1T OK? 
"044526" 001402 BE ECE I6 co IE YES ee 
041530 000137 041642 SMP ECCDEX SLEAVE THIS PLACE IF NOT 
041534 O0052Us ECCD16: INC R& SSUBTEST NUMBER@16(CRC BIT AGAIN .OK) 
“0415 36-— 004537040648 sss JSR ———R5 sWRIECT NCW LET*S FOOL WITH A CHECKER 
8SBOARD PATTERNe 
041542 125252 | eWORD 125252 SSECTOR PATTERNCCHECKER BOARD) 
“041544000376. word 376 IDOLE “OF SECTO 
041546 125052 ehORD 12£052 SLOSE BIT 7C TRICKY) 
041550 005737 001322 : TST ERRFLG 3010 IT ERROR? | 
061556001002 Se Cc CONTINUE AE VES 
041556 000137 041642 JMP ECCDEX sEXIT IF NO 
041562 005204 | ECCD17: INC R4 sSUBTEST NUMBER=17(CHECKERBD ERROR) 
041564 —U0L 537041652 JSR RSs ECCERR 3 CHECK ECC ERROR 6! 
041570 005737 001322 TST ERRFLG SERROR? . 
041574 001402 | BEO ECCD20 SCONTINUE IF YES. 
; 061576— 000137041642 J uP ECCDEX3EXIT IF NOT CORRECT 
041602 005204 ECCD20: INC Rb SSUBTEST NUMBER=20(CRC BIT OK) 
) fs 


4 SMDIAeMAC MACRO VO6-03 21-APR-78 00:02 PAGE 8-15 
D | _ | 
6 856 041604 004537 040644 JSR RSsWRTECC 3D0 SAME TEST WITH REVERSE CHECKERBDe 
Gt BE? 041610 U525z5 eWORD 052525 SHERE SI SECTOR PATTERN 
mr | . 858 041612 000376 eWORD 376 SPOSITION-MIDDLE OF SECTOR 
| 041614 052125 eWORD 052125 sLOSE BIT 8 
041616 005737 001322 °&2 ~~ TST ERRFLG J ERROR? 
041622 0010902 | BNE ECCD21 sCONTINUE IF YES 
041624 000137 041642 JMP ECCDEX -sEXIT IF ERROR 7 
041630 005204 ECCD21: INC R4 sSUBTEST NUMBER=21(SECOND CHECKER OK) 
041652 004537 041652 JSR R5eECCERR sERROR BIT OK? 
041636 00453? 003342 ECCD2e2: JSR RSs TSTCTL SEXIT TO TEST CONTROL HERE 
: : 
3 
3 eens ae ee Fenn ee 
041642 012737 GO000T OOT3S22 ECCDEX: mOV ATs ERRFLG sINSURE ERROR FLAG=1 
641650 9000772 BR ECCD22 SAND EXIT 


re eee emer ere: re A ae a nt ee a ee 


ECC ERROR BIT CHECK ROUTINE 


we | we we we! we we Be) we Se we} we te Vel We wo we! be we be! we we Be! be 


oe Cee CO CF CF EE EHS GE OH CS CF OF CF EE CG © 

ms THIS SHORT SUROUTINE HELPS REDUCE CODE 

WHEN CHECKING ERROR DETECTION OF THE ECC LOGIC 

[a oe AT EXIT R2=REFERENCE ERROR WORDCCRC ERROR BIT) | 

“2! R3= ACTUAL ERROR REGISTER 

al AND THE ERROR FLAG "ERRFLG*® WILL BE 

ea SET IF R2 DOES NOT EQUAL R3 

[sel 692 a ase tM GP ca a eel 
ia ~893 : 

D. 38) 894 3 ; ; 

eS 695 041652 012702 000400 ECCERR: MOV ‘ABITBsR2  —— 3SET UP REFERENCE WORD (CRC ERROR) om 
Fan] “096 041656 017703 137132 | MOV @DERRsR3 SFETCH ERROR REGISTER 

Dial 697 041662 020203 CMP R25R5 SEQUAL? : 

[a 848 041664 001002 BNE ECEROT  ——s—_—s EXIT IF NO tusiets 
a 899 041666 005037 001322 = CLR ERRFLG sRESET ERROR FLAG IF YES 

ee 900 041672 009205 ECEROT: RTS R5 SAND RETURN 

a 901 a Fo ep teal eae eee tty 

Ie} sR et 5 

>: 4? $03 3 

i 904 a a = Z 
ian yu5 3 

"es 906 ; | 

fs] 907 a 2 Ne St a ec ee eee 
ap YUR 3 

a3l S09 5 ’ 

- 910 5 ae ee atthe 
ens J11- ee te ee ce a, 

Bs 912 3 TNA2ZePM 8-NOV-77 


| 
! 
| 


SMDIA MAC HACRO VO6-03 21-APR-78 00:02 PAGE 8-16 
bo’ ° 
a 913 ! , 
( | 914 5 
NTT 91S 5 ECC DETECTION/CORRECTION TLOGIC TEST 
3 | 916 3 OO OO OE OE OEE OF OF OF EF OEEESEEOOEOEESESEOEEEOS OO 
Cs she ; 
D.5| 918 3 Me 
; 919 ; THESE TESTS ARE THE FIRST TO CHECK THE 
: 920 5 CAPABILITIES OF THE ECC LOGIC IN CORRECTING 
c 921 . 5 BAD DATA AS A RESULT OF NONWRITABLE SPOTS 
ic 922 x ON A DISK PACK 
ho 923 i ih a 
a 926 3 THE PHOENIX 211 HAS COMMANDS THAT ENABLE THE 
es | 925 ’ PROCRAMMER TO WRITE DATA ON ANY PART OF THE 
1 rs 72.) 3 SECTOR FIELD INCLUDING THE HEADER CRC vORDS AND 
pia. 927 - ; THE DATA ECC WORDSeTHIS OPTION MAKES IT VERY 
a] 928 ; EASY TO CHECK OTHER CONTRULLER FUNCTIONS 
}-————s29 i LIKE THE ECC GENERATIONS 
[27] $30 3 
a 931 : THE FOLLOWING TESTS WILL TRY TO FORCE ECC 
er se. $$ —_$§_ $a roe s TT BELOW HANNER TE 
920! $33 3 
rs 934 ; 1eISSUE A WRITE WITH PRESLECTED DATA FIELO _ : 
es aaa ¥ THIS “COMMAND” TSR NORMAL WRITE FORCTI OW 
936 ; 
937 5 ZeISSUE A READ COMMAND TO READ ECC WORDS 
938 i HIS COMMAND READS ALL FIELDS OF THE SECTOR. SCSC~;«7<; 
939 ; | 
¥40 ; 5 3e ISSUE A SECOND WRITE COMMAND AFTER HAVING CHANGED 


THE DATA FIELD TO FORCE THE ECC ERROR, 
3 THIS COMMAND BRITE ALL FIELDS OF THE SECTOR. 
3 
Se ISSUE A SECOND NORMAL REAO TO FORCE THE ECC ERROR 
SeLATER IN THE TEST PROCEDURE THE ECC PCSITION 
AND PATTERN REGISTERS wItl BE CHECKED FOR 
PROPER VALUESe 


we we we; ws wo Ye} we us 


0 oO 
vi 
=u 
HM 
| 
| 


955 041674 OO0f004 JNA22t CLR R4 sSUBTEST NUMBER=0 
956 041676 UO04537 UO0k276 JSR R5 sRGUEST sGET FORMATTER 
957 041702 052777 100000 137110 BIS BEITISs@ECCP tu sSET ECC INHIBIT BIT 


958 041710 004537 040646 JSR RSsWRTECC SFIRST WRITE A SINGLE BIT ERROR 
959 061714 OO0COOU evORD =O SSECTOR PATTERM=0 
960 041716 Q000U0 . eo WORD 0 SFIRST DATA WORD 
901 041720 000001 eWORD 1 SFIRST BIT BAD 
962 041722 OUS7S7° UUVS2S est ERRFLG SERROR BIT SET? CSHOULD BED 
963 041726 007002 BNE EcoCc1 SCONTINUE IF YES 
964 041730 Q00137 U42504 : JMP EDCEX | SEXIT IF NO 
965 0417347 0052047 °-° ECOCTS” INC R4 sSUBTEST NOMBER@1CFIRST ERROR DETECTED) 
966 0461736 G04537 041652 JSR RSsECCERR SCHECK ERROR BITS ‘ 
967 041742 005737 001322 TST ERRFLG SERROR RIGHT? 
,—C«SGB OKT 766° 0014020 BEQ” ‘ECOC? SCONTINUE IF YES 
pi —6- 969 041750 000137 042504 JMP EDCEX SEXIT IF NO 
> - 


Dp : 
SMDIAeMAC MACRO VO6-O3 21-APR-78 00:02 PAGE 8-17 
D 
; 970 041754 005204 , 
(T9271 041756017703 137026 ce) 3D 2 SUBTEST NUNBER=2CECC ERROR) 
art _ 972 041762 05002 nk ne TRANSFER STOP? 
on 973 041766 020203 Re 3SET UP REFERENCE 
a 974 041766 001002 ah ee ee Lal sWORD COUNT OVERFLOW? 
p> 975 041770 000137 062504 wie artes ae ee : 
a See ace ce, Oe EDCEX SEXIT IF OVERFLOWED | ! 
24 977 G61776 017703 137014 a ae ee SSUBTEST NUMBER=3——s—s—s—‘“—s—“‘“‘“‘iéié*™S™S™S™*S*~S™SSCS™ 
D9 978 042002 005002 LR 7 ie PEE TCH BT Lobos TION REGISTER 
5 Sea GeL ace un L Ré sSET UP REFERENCE WORD 
bs $80 042006 0014027 SEO nn bene ee thet 
ea 981 042010 000137 042504 ane eee ee ee 
at 982 042014 OUS204 ECDC4: a aa Aina 
bj loge noes. 0 eee Re sSUBTEST NUMBER=4(BIT POSITI 
Se ae antoaas ee any 136774 oC — -ABITISs,@ECCPW = SRESET ECC INHIBIT =~ aaaaeaannae ee 
7 Stace. none JSR RS sWRTECC sTRY ECC CORRECTION OF 1 ERROR BIT 
a "986 0420327 aco00u eae eee BND oa 
a 987 042034 ov0001 Teen. 4 as 
o 988 042036 0us737 001322 ae: oe a aot 
Sy ee ee ee TST ERRFLG. SERROR SETCSHOULD BED 
De 990 042044 000137 042504 one eee AS ae ae 
— 991 042050 005204 cence. Sac eae SEXIT IF NO ERROR 
12? 992 042052 U04537 041652... .”.©@©‘«Dh aes sat lee Seah as SB SUBTEST NUMBER= SSCERROR DETECTED) 
ya] 993 042056 005737 001322 3 are ala sCHECK ERROR BITCCRCD 
oa 94 TST ERRFLG 30K? 
ea 9% O42062 G07402 BEN ECDC 
F748 042064 000137 042504 MP EDC ES Eat oed a 
I 956 042070 00524 Sea. ae — EXIT IF NO eee ee 
(2) eee 2 2 042072 G17703 136720 ; 2 sSUBTEST NUMBER=6CECC ERROR DETECTED) 
\ Oe ee HOV @ECCPHSR3 }FECTH ECC BIT PUSITION REG 
= ae tee ee HOV nBITOsR2 FSET UP REFERENCE WORD 
30 1000 042104 00142 aes aie eae 
a 1001 042106°~ 000137 ~ 042504 —— jue Enc Ex SExEy TE NO? cares 
yr 1002 042112 005204 sania” cane oper sEXIT IF NOU 
= ates te sania. Sasbieae INC ka sSUBTEST NUMBER=7(COUNT=1) 
Se Mey eee sy Seoeeet a MOV MECCPWsR3 SFETCH PATTERN WORD 
"ee 1005 O42122 001402 Se eee POET TE Ce LIER NY SORgIOR 
- 1006 042124 000137 042504 i SHEE tee oer See 
7 —4007 0621300052047 EE = meee steps SEXIT IF NO 
ae ee ee haan TO? INC RA 3 SUBTEST NUMBER=10 (PATTERN OK) 
a 1009 042136 oa0000 a a ee eae 
fo A O6et 40 WOCebe = ne eee ae 
3 1011 042142 003777 eee oe Lal ne 
G 1012 042144 005737 001322 1 Ae See eens meee 
: 4012 062150 001002. The eepe eo ea oe 
Dis 4014 042152 0U0137 042504 ae Soeee: ea oS 
a 1015 042156 oU5204 Ecocii: Int via SUBTEST NUNBER=11 
ooo ——" 4146 642160 0045 E16 sR PRS ECE ST NUMBER=11CERROR OCCURED) 
ee “JSR R5,ECCERR $CHECK ECC ERROR BIT ~~~ 
aa 1018 042170 001402 iy ERRFLG 30K? 
lagi 1019 042172 000137 G&é2504 A lc pe SCONTINUE 0 IS = ee a ee a Re 
OE 1020 042176 05204 ; epee ys ee 
a 4021 042200 012702 oQUu0001 ' aay k4 SSUBTEST NUMBER=1Z2(ERROR BIT OK) 
a i ee A ia nBITOsR2 sSET UP REFERENCE FOR BIT POINTER 
eA 4023 042210 u20203 MOV @ECCPBsR3 #£#©SFETCH BIT POSTION REG 
o 1024 042212 0014G2 an lea ak 
ee 1025 042214 000137 042504 a ee ee oe 
1026 042220 u05204 Fe rei eng _ 
E ECDC13: INC Rh $SUBTEST NUMBER=13(COUNTER OK) 


ee eee ene erabnati oar 


: SMDIAeMAC MACRO ¥V06-03 21-APR-78 00:02 PAGE 8-18 
a: 
i 6 1027 042222 017703 136572 MoV BECCPUsR3 SFETCH ERROR PATTERN: | 
: CT 4028 042226 012702 00377f ————CSC WOV—~*~<“it«‘aST TRS 6 CCSET UP DESIREO RESULt | SS 
a _ 1029 042232 020203 CMP R25R3 sEQUAL? 
n 1030 042234 001402 BEO EcOC14 SCONTINUE IF YES 
ao U31 042236 UD0OTS7 Us250q SS OED CEX EXT IF HO 
Br: 4032 042242 005204 ECOC142 IWC R4 SPATTERN OKCNO HARD ERROR) 
F 1033 042244 004537 040646 : JSR R5 sWRTECC SFORCE HARD ERROR #>11 
it~ 9034 042250 000000 WORD 0 SSECTORS0 
1035 042252 000000 ew0RD O sFIRST WORD 
, 1036 042254 007777 eWwCRD 7777 312 BIT ERROR 
! 1037 042256 005737001322 —_________"_TsT— ERRFLE SERROR SET? 
| 1038 042262 0U1002 BNE €CDC15 SCONTINUE IF YES 
| 1059 042264 000137 042506 . SMP EOCEX “SEXIT IF NO | 
| “1040 “0422 70005 204 CUTS INC Rb y SUB TEST NUMSERSTSCAN ERRORS SET) 
| 1U41 042272 004537 041652 JSR R5sECCERR SCHECK ERROR BIT SET 
| 1042 Us2276 005737 001322 TST ERRFLG 30K? 
| 043 042302 —001402-————-— ~“BEQ”—_ EC0C 16 COME es 
; 1044 042304 000137 042504 SMP EDCEX SEXIT IF nO 
i. a 104£ 042310 005204 ECDC162 INC R4 SSUBTEST NUNBER=16CERROR SET) 
a . oe 1046 042312 012702110041 so 8 11006T3R2 _BSET UP ‘REFERENCE FOR BIT COUNT 
es ES 1047 042316 017703 136474 MOV SECCPBsR3 sFETCH COUNT REGISTER 
: a 1048 042322 020203 CMP R25R3 sEQUAL? 
a ee ne ae 8 SCONTINUE IF YES 
* ‘23 1050 042326 000137 042506 JMP EOCEX sEXIT IF NOT 
bie : 1051 042332 005001 ECOC17: CLR R1 sSUBTEST NUMBER=17(COUNTER OVERFLOWED? 
: a OS Co eee es oe caperrs S BAND HARD ECC ERROR” DETECT 
| Dun 1052 042334 0127U6 600017 MOV B17 Rs SFORCE SUBTEST NUMBER=17 
> 1054 042340 016137 002612 042362 MOV STORGCR1)sECD17 sLOAD BIT PATTERN 
E on 10£5°042346005721 TST R198 J uPPATE POINTER 
7 es 1056 042350 010146 nov R1s-(SP) 3SAVE R14 
5 | 1057 042352 004537 040646 JSR RS sWRIECC ‘SWRITE A SLIDING BIT ERROR 
. “4058 042356 g000c0————~ “ewWORD 07> SSECTOR=0 
a 1059 042360 ogU00G0 - @WORD OQ sPCSITION =1 
. 1060 042362 o000u1 ECO17s eWORD 1 sBI1T PATTERN 
. 1061 042364 005737 U0T322-—__ ——Ts1 ERRFLG SERROR SEF?CSHOULD BEY = ————“—s~SCSFTTFFFFFFFOO 
© 1062 042370 001062 BNE EcoC20 SCONTINUE IF YES 
. 1063-042372 000137 042504 JMP EDCEX SEXIT IF NO 
. 1064 042376 005204 ECDC ZF INC RO SSUBTEST NUMBER=2 
¢ 1065 042400 01370< 042362 MOV ECD17sR2 SSET UP REFERENCE FOR PATTERN COMPARE 
\ 1066 042404 017703 136410 MoV @ECCPUSR3 SFETCH PATTERN WORD 
f 1067 042410 0045357041652 JSR R5 sECCERR 3 CHECK ERROR BIT 
| 1068 042414 005737 001322 TST ERRFLG 3ERROR SET? 
\ 1069 042420 001406 BEO ~ ECDC 21 SCONTINUE IF YES 
IT. 1070 042422— 000137042506 ymP— EDC EX” EXIT IF ERROR 
! Dia: 1071 042426 020203 CHP R29R3 SPATTERN OK? 
| LA 1072 042430 601602 5EO ECDC 24 sCONTINUE IF YES 


1073 042432-—~-000137—042504 —______ JuP_ EDC EX 


SEXIT IF NO 


| > 1074 642436 005204 ECDC 242 INC R4 SSUBTEST NUMBER=21(PATTERN OK) 
1075 042440 012702 000004 nov SBITOsR!] s3SET UP FOR COUNT CHECK 
: 10%6 8 ee =i ca 
| pe 3 NOTE? UNTIL A SINGLE BIT ECC ERROR 
i : = 5 PASSES THE 11 BIT POSITION 

te 079 : : 5 IN THE SECTOR FIELOs THE COUNT 

> | | ; REGISTER WILL BE THE VALUE 16¢ 
i Aa "1082 06244%—017703 136368 "OV BECCPESR3 3 FETCH COUNT REGISTER 
"en 1083 042450 020203 - [3 CHP R2sR3 30K? 
| 
ob ~ 


4 SMDIAeMAC MACRO VO6-03 21-APR-78 00:02 PAGE 8-19 
> 
8 1084 042652 007402 © _____BEO 
4 1085 0462454 000137 042504 JMP 
ge 1086 042460 005204 ECDC22: INC 
3 1087 042462 012601 MOV —s 
[1088 42666010137 04257 nov 
ie 1089 
fal 1690 
ee a og _ | as 
Ba: 1092 
a 1093 - 
fee oe eee ee ee ee fe hte 
Bul 1095 
Ea 1096 — 
2 is. ||) aaa 
> ere 1098 
is 1099 _ 
hab ”~—~«aZ‘«AGOO “O&2070 027727 156324 002000 CMP 
oT 1101 042476 002716 BLT 
a 1102 042500 004537 003342 ECDC24: JSR 
pee ais 
Dio. 1104 
ars 1105 042504 012737 0080001 001322 EDCEX: smOV 
my S”*~*~*~C~«G HAS AA]” -QOOT7Z BR 
a 1107 3 
ele. 1108 | _ 
a 1109 3 
Be 1110 5 
je?! 1114 5 
1112 3 
oa) 1113 042514 000000 TMPCNT? ehORD O 
rae" 1114 = 5 
31h ir i Je ae 3 
ea 1116 ; 
er 1117 
6 3 
eal 1119 3 
o 1120 3 
oo Ga eee 3 
Boa! 1122 3 
er 1123 5 
CS ees 6 ry ee aaa 
B41 172" 3 
< 1126 3 
bad 3 
pal 1128 3 
[5 1129 3 
Ce 1130 3 
Bs 1131 3 
48 1132 3 
et 9133 3 
ae 1134 3 
ia 1125 3 
ee 1136 3 
ao 1137 ; 
ee, 1138 3 
Ge ~1139° 3 
a 1140 042516 005004 TNA232 CLR 


pont Lael ae Ha Se Se ener eens ne 


| 
: 
: 


ECOC22 SCONTINUE IF YES 
EDCEX sEXIT IF NO 
R& SSUBTEST NUMBER=22(COUNT OK) 
(SP) +9R1 RESTOR R1 
Ris TMPCNT 3SAVE IN TEMPe 
3AT THIS POINT WE WILL 
ee SREUSE THE PRECEEDING CODE sFROM 
sSUBTEST 17 TO SUBTEST22s TO 
sSLIOE THE SINGLE BIT TROUGH 11 
sPOSITIONSeIF AN ERROR SHOULD OCCUR» 
SLGCATION "TMPCNT® WILL BE A 
SAN INDEX ON TABLE "S10RG" TO AID THE 
: THE TECHNICIAN IN DEBUGGINGeADDING TMPCNT TO 
3ADDRESS S1ORG WILL POINT TO THE 
3BIT POSITION FAILINGe 
3 
DECCPWs2B1IT10 3SEE IF wE ARE ON LAST BIT | 
ECDC17+2 300 NEXT BIT IF LESS THAN 
R5sTSTCTL ESL.) ee re ee ee 
: 
Ris ERRFLG _3SET ERROR FLG=1_ ee eee 
EcDC24 SAND EXIT 
sTEMPORARY LOCATION 
TNA23 9-NOV~77 


ECC COMPATIBILITY/EXERCISE TESTS 


Se SF SCHH SCHECHCE EH EE EH EE EE EE CO Fe CFE 


“THESE TESTS CHECK THAT THE CONTROLLER 
UNDER TEST IS GENERATING THE SAME CRC/ECC PATTERNS 
THAT PREVIOUS 211 CONTROLLERS HAVE GENERATED. 


A SECOND PART OF THIS EXERCISE IS TO 
FORCE CRC ERRORS ON VARIOUS AREAS ON THE DISK 


AND CHECK THAT THE ECC INFORMATION GENERATED 
BY THE ECC LOGIC IS CORRECTeTESTS TNA21 AND TNA2Z2 
DO SIMILAR CHECKS HOWEVERs THOSE TESTS CENTER ON 


THE FIRST WORD OF THE DATA FIELDe 


R4 SSUBTEST NUMBER=0 


ee  -  ee 


SMDIAeMAC MACRO VO6-03 21-APR-78 00:02 PAGE 8-20 
* 
; 1141 042520 004537 004276 JSR RS»RQUEST REQUEST THE FORMATTER 
a 1142 042524 012700 024652  — WOW ®ISECWBoRO SUSE ONE SECTOR bRITE BLOCK 
ie 1143 042530 005010 CLR CRO) SINSURE SECTOR ZERO | 
3 ' 9444 042532 023727 001046 177600 CMP WPSEC2#177400 5256 WORDS PER SECTOR 
a 4145 042540 001402 —  B€@  ECOMM 360 ON IF YES 
a 1146 042542 000137 042752 JMP ECCOMEX sEXIT IF NO 
o 1147 042546 ECOMM: Se 
7! | 1148 042546 013760 001046 000004 ~~ HOV ~ WPSECS4 CRO) sINSURE WORD COUNT 
De 1149 042554 004537 004034 JSR R5 sCLRBUF SCLEAR BUFFER AREA 
a 1150 042560 012737 000001 044312 MOV 15 0D0BUF SHAKE DATA FOR SECTOR=1 BIT 
1151 0425667 004537022700 ssh a 5 2D XF ER 7.60 “WRITE SECTOR 
1182 042572 005737 601322 - TST ERRFLG - = sERRORS? 
042576 001402 BEO ECCO.41 CONTINUE IF NO 
042600 000137042752. * _ymP— Ec COMEX”  SEXIT IF ERROR 
042604 005204 ECCOM12 INC R4 SSUBTEST NUMBER=1(SECTOR WRITTEN OK) 
042606 012760 040632 HOV BRDCDE»RO SFETCH READ ALL COMMAND 
‘0462612--013 702001234 SSS O01 “CURDSKsRZ ~~" FENTER PROPER BUFFER AREA 
042616 0063u2 | ASL R2 
042620 016260 001200 000002 MOV IBFTBLCR2)92CRO)3 
0426267013760 001046 00000 "M6 V_&PSECs&CRUY  3SET UP wORD COUNT 
042634 162760 000012 O0vu0004 SuB #100 s4(RO) SINCLUDE dEADERS»CRC*S AND ECC WORDS 
042642 605237 001176 INC SPECHD SFLAG WEIRD TRANSFER 
“042646 0045377022700 —__—__ JSR” R35 sDXFER 860 READ ECC® WORDS 
042652 U05037 001176 - ¢ CLR SPECMD sCLEAR WEIRD XFER FLAG 
042656 065737 001322 TST ERRFLG SERROR SET? 
0626620014027 ~~" bee _Ecttnz __ s€ontinue IF nO 
042664 000137 042752 JmP ECCOMEX SEXIT IF ERROR 
042670 UlS204 ECCOM2: INC R4 3SUBTEST NUMBER=2(REAG SUCESSFUL) 
"042672013701 001050" HOV POSWP3RT__3SET “UP POINTER TO COOK AY ECC woRDS 
042676 006301 | ASt R14 SMAKE WORDS PER SECTOR AS CORE ADOR- 
042700 016002 vu0002 HOV 2(RO)sR2 3FIND OSTARTING ADORe | | 
042704 ~~060201_ ~*~" add R21 5 COMPUTE Ecc WORD POSITION ~~ ~~ FFs 
042706 062701 000020 : ADD #205R1 -SINCLUDE HEADERS AND HEADER CRC'S 
042712 011103 MOV CR1) »R3 SFETCH FIRST ECC WORD 


eects ONS De UNE BS ‘MOY ECCW1sR2 SFETCH REFERENCE wORD 


$5 THE REFERENCE WORDS USED HERE 
_B WERE READ FROM THE FIRST ECC 

- F297 CONTROLLER AND WERE INCLUDEB =” 
SIN THIS ASSEMBLYe 


1180 042720 020203 CMP R2sR3 - SEQUAL? 

181-042722. 0014020-0-——-— VN. BED  ECCON3S SCONTINUE IF YES” 

1182 042724 000137 042752 JMP ECCOMEX SEXIT IF NOT 

1183 042730 OO052U4 ECCONS: INC R4 SFIRST ECC WORD COMPaTIBLE : 

1184 0427327 016103” 000002. ——_—_—s—sSs—sSsFf ff HOV 2CRT SRS SF ETCH SECOND WORD 

Djs: 1185 042736 013702 001266 MOV ECCH2sR2 SSET UP SECOND REFERENCE 

1186 042742 020203 CMP R2aR3 SEQUAL? 

‘187 O42744 0010027 BNE EC LOMEX so ee 
> 1188 042746 004537 903342 ECCOmM4: JSR RSsTSTICTL SEXIT HERE 

1189 3 

MA Oe ee oy ee ee ee ee ee ee ee eS = ge aa 


1192 


1194 
1195 
1196 © 
1197 


: 


1193-02752 012737 UU000T OUT3SZ2Z~ ECCORE? HOV BTSERRFLC sSET ERROR Frac 


042760 000772 BR ECCOMS SAND EXIT 
3 


5 
3 


Sl 
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> 
6 1198 3 
1199 5 
> 1200 3 
[3 1201 © 3 
ra] 4202 3 
‘Sa 1203 3 
rs 1204 3 
ee ag — } TNSSeECC 5 14-NOV-77 
Bs! 1206 3 
9! 1207 3 
(cium 0 F FORMAT PROGRAM ECC AND NON ECC CONTROLLERS 
BT 4209 FS SPOOF OEE EFF EOE EEE EEE EE EE EE EEE EEE EE EH EH EEEESEESEOEEEEESD 
Ne) 1210 ; | 
apo 3 THIS PROGRAM WILL FORMAT ANY SIZE 
Bo 1212 3 STORAGE MODULE DISK DRIVEe16K OF CORE IS REQUIRED TO 
E 1213 : RUN THIS PROGRAMe 
16| 42714 3 
Dov) 1215 3 
[val 1216 042762 005004 TN&53 CLR Ro == SUBTEST NUMBER=O 
me “1217 042764 004537 004276 JSR -——s RSs RQUEST sREQUEST FORMATTER 
Bo 1218 042770 165777 136004 TSTB aDCSR SAHVE IT? 
(a 1219 042774 100402 BMI FT. _— SCONTINUE IF YES 
IPa | 1220 042776 000137 US43270 =  #+JMP °° #CFFTEX sEXIT IF NO 
B=] 1221 043002 G052u4 FT1: INC R4 SSUBTEST NUMBER=1(FORMATTER READY) 
a 1222 043004 004557 016332 JSR RS»DISKID SSELECT DISK DRIVE 
ims 23 043010 016277 135766 MOV  ResdDuUSH ~ SSELECT 
35} 1224 043014 OU0240 NOP 
ie 1225 043016 Ous?777 135770 TST  ——— aDSTAT SORIVE READY? 
2 ~ $226 043022 100402 °° ~ BMI FI2 sCONTINUE IF YES 
eS 1227 043024 600137 043270 JMP FTEX sEXIT IF NO 
a 1228 043030 005204 FT2: INC RE }SUBTEST NUMBER=cCDORIVE READY 
im,  2@€9 043032 G05001 ==  —”—sC FF T33 CLR R1 sINITIALIZE OFFSET | 
ee 71230 042034 013701 001136 044312 FT&? MOV CURSECs0DBUFC(R1)sLOAD CURRNT SECTOR B 
(a3. 1231 043042 053761 001140 044312 BIS CURHOsODBUFC(R1) 3s AND HEAD 
laf 232 0430507 “ous72t STC ®)~™”™~”””™~”:SCBPPOOINT TO CYLINDER ENTRY 
em 1233 043052 013761 001142 044312 MGV CURC YL» ODBUF CR1)3AND CYLINDER 
- 1254 043060 O06°721 TST CR1)+ 3LOOK AT NEXT WCRO 
oe 043062 005737 001074 TST ECE GF ECE CONTROLLER? 
Bion 1236 043066 001413 BEO FITS SCONTINUE IF YES 
es 1237 043070 013761 0011360 044312 MOV | CURSECsODBUFCR1)3ENTER SECOND SET __ 
im St”t*é<‘“<s;~*é*é*sésN BH 3076) «©=053764°0 «©001940 044312 ~———— BIS)~~—CCURHDsODBUF CRI) 3 _ 
rn 1239 043104 005721 TST (R14 sPOINT TO CYLINDER ENTRY 
[| 1240 043106 013761 001142 044312 MOV = CURCYL » ODBUF(R1) 3. 
fal SO~S TB OOS TAR TST OER ~ $LOOK TO NEXT WORD 
Di 1242 043116 005237 001136 FTS: INC CURSEC sLOOK AT NEXT SECTOR 
« 1243 043122 G23727 001136 000037 CMP CURSEC 9837 sFORMATTED AT LEAST 1 SURFACE? 
lal” MW A 43130 GO30100 BG TC«dCTOO~~C””CCCCB STOOP IF YES” 
D 37) 1245 043132 023737 001136 001040 CMF CURSECsMAXSEC 3LAST SECTOR ANYWAY? 
a 1246 043140 UU3005 BGT. FTE 3GET OUT THE 
fe 12467 043142 013702 001050 —~— hOV  ~— POSWPsR2 SCMPUTE NEXT HEADER ADDRESS 
Di 1248 043146 0063.2 : ASL Rz SMAK ‘WORDS PER SECTOR USEFUL 
Feu] 1249 043150 G602G1 | | ADD R2sR1 sADD TO PRESENT POINTER 
fey S”~*~S ED 3S 2 OOPS BROT ~~ * $AND GO ON 
DS 12£1 043154 012700 043302 FT6: MOV HFMTBKsRO sPCINT TO FORMAT BLOCK 
ral 1252 043100 006201 ASR R1 SSHIFT REMAINDER FOR WORD COUNT _ 
94253 043162 005701 °° }©}©—”. GM RD 9 tS COMPLEMENT CPICK UP ONE WORD) 
>. 1254 043164 010160 Qo0004 MOY R154CRO) SENTER INTO WRITE BLOCK 
el ewe : 


eceins Soe a ates Sache em re en a ee eee a rm a ee a a eee ne ee bee Se ee a ee ee ee 
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s 1255 043170 013710 001162 HOV _ENDSEC» (RO) SLOAD UP DISK ADDRESS 
ka 1256 043774 013760 O0TT66 DOo006 MOV ENOCYL» 3 
mi 1257 043202 053710 001164 BIS ENDHOs¢RO) 3 
ary 1258 043206 405237 001176 i. INC SPECMD 3SET SPECIAL XFER FLAG 
ia 1259 043212 0u4537° =022700 JSR RSS OXFER sGO FORMAT 
Bis 1260 043216 G0S5037 061176 CLR SPEC mD BCLEAR SPECIAL XFER FLAG 
o 1261 043222 0u5737 001322 TST ERRFLG sERRORS? 
| 1262 043226 QU1020 — GNE FTEX sEXIT IF Y 
De 1263 043230 U13702 001044 MOV MAXCYLaR2 ee UP TO CHECK ALL DCNE 
1264 043234 005202 Inc Re 
go Zee 043236 020237 001166 —————————— EHP R2 sENDCYL SEND UF-OTSKS 
1266 043242 001415 BECO FMTOUT SEXIT IF YES 
2 1267 043244 G13737 001162 001136 MOV ENDS=C sCURSEC 3LOOK TO NEXT RANSFER IF NO 
hal 268 04352527 0137357 001164 UUTT&0  ~——C WOVV— ”~—COEND HD CURD 3 
mr 1269 043260 013737 001166 001142 MOV ENOCYLsCURCYL 3 . 
its 1270 043266 000661 BR FT3 : SAND SET BUFFERS UP AGAIN 
< 27 s | Se ig eye oe SSN ap ee ag Pee a Pe Pen oe iia SE ST I a NGA EG aE . 
Sn 1272 3 
1273 043270 012737 GGG001 O01322 FTEX: nov BIsERRFLG sSET ERROR FLAG=1 


i? 
1278 043302 000000 | FHTBK: .bhORD O SSECTOR HEAD=0 


YE 
| 1279 043304 G44312 eb ORO OOBUF . SOUTPUT BUFFER 

jen! ——~F 280 043306 —1774£00 ~~ eoWCRD 177400 SUORD COUTN WILL BE SET 
Dsl 1281 043310 QGoOod0 | eWCRD O sCYLINDER ADDR=0 


1282 043312 0400010 ewORD FMTCHD SFORMAT COMMANDCNO CO) 
et EERE? ‘GianiAaiaeiniae Manan 


Dis 1286 5 
1285 3 
WEB OC hr a ey A ger ee ee ee ee 
1287 3 14MeECC TEST NUMBERS 46 >> SO 13-NOV-77 
1288 oe 8 . 
LQ ””—C*r ORR AY CHECK TEST 
1290 3 
1291 3 
1292 i : 
1293 f oh . 3 THIS TEST CHECKS THE FORMAT 
1298 = 3 OF ALL THE HEADER WORDS BY 
CORSO MM MAAND ING A COMPLETE SURFACE URITE 
1296 B AND USING THE FORMATTERS LOGIC TO 
1297 3 CHECK THE HEADER s ORDS,. 
1298 3 
1299 3 ; 
1300 043314 o0© 004 T™N468 CLR RS SINITIALIZE SUBTEST NUPBER 
301-0433 16 004537 0042760000000. 40-.- — _JS® R5 sROUEST SREQUEST 2 
1302 043322 TNSGAS 
1303 043322 012700 035530 MOV HuRCB*8oeRO SGET COMMAND ENTRY CB ADDRESS 
1304 043326 012710 + Q00006 ~~ — OV BURICHDSCROD SSPECIFY WRITE COHMFAN 
1305 043332 013740 001142 MOV CURCYL 2~(RO) SINITIALIZE CYLINDER 
1306 043336 013701 001040 MOY MAXSEC oR SCOMPUTE ONE SURFACE WORD COUNT 
: — 1307 -043342-—-013702_ 001050 mov POSuP R27  3LOAD RZ WITH WORD COUNTZONE SECTOR 
ae 7308 043346 010203 MOV R29R3 3LOAD INTO R3 ALSO | 
a 1309 043350 005301 INS6B: DEC R1 sSTART LOOP , 
$9 310 043352 —-160462-——____ > awl INO COEXAT IE DONE 
Bs. 1311 043354 060203 : ADD R2sR3 3 ADD ANOTHER SECTOR COUNT HERE 
5° 
> . 
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@ 
é eee ee QU0774 BR TN468 $60 ON ene 
‘Cn i TNZ6C3 | 
NF _ 1314 043360 0054u3 NEG R3 SMAKE 2*S COMPLEMENT FOR WORD COUNT 
H 1315 043362 0610346 MOV R39-CRO) sENTER INTO TRANSFER BLOCK 
4 1316 043364 01274G 036144 MOV HIN335-CRO) » SPECIFY OUTPUT BUFFER 
D: 1317 043370 013744 001136 MOV CURSECs-CRO) sSPECIFY SECTOR 
oo 1318 043374 053710 001140 BIS CURHDs (RO) 3OR_ IN CURRENT HEAD 
i 1319 043400 004537 G227U0 ~ JSR RS sDXFER sREAD HEADER 
oa 1320 043404 005737 001322 TST ERRFLG sANY ERRORS? 
oF 1321 043410 001031 | BNE TN46EX sEXIT IF YES 
iG ~«- 1322 043412 u12760 000026 000010 MOV MWRCHKs10CRO) sLOAD WRITE CHECK COMMAND 
b. 1323 043420 004537 022700 JSR R5»sOXFER $3GO WRITE CHECK LAST DATA TRANSFER 
el 1324 043424 012760 000006 000010 MOV BWRTICMDs10CRO) SRELOAO WRITE COMMAND - 
rr 1325 043432 005737 001322 ‘TST ERRFLG sERRORS? 
35 | 1326 043436 001016 BNE TNS6EX sEXIT IF YES 
ir 1327 043440 005737 001144 TST. DKEND SARE WE AT THE END OF THE DISK MEDIUM 
ner ””~<“—~«sS BKK KK = 0UINIS- BNE TN46EX --«SEXIT. IF ALL DONE 
D0 1329 043446 013737 001162 001136 MOV ENDSECsCuRSEC sUPDATE DISK ADDRESS 
ha | 1330 043454 013737 001164 001140 MOV) ENDHDsCURHD 5 rae 
fe} s*~=<“<«*‘“‘;é‘;*é«sC SS A:«COKZ KOA! 013737 001166 OO1TK2 MOV = ENDCYLsCURCYL = = ———~™” 
Dd 1332 043470 0052uU4 INC R4 SUPDATE SUBTEST COUNT 
te 1333 043472 000713 eR TNG6A 360 READ NEXT FORMAT 
Ra Ue 043474 004537 003342 ~——————STNAGEX? JSR RSsTSTCTL 360 TG TEST CONTROL 
| 3 
al 1336 ; 
[pa ge fee  e e ; oe wr aee ray aoe 
o 1338 5 
(| a area - s T2MeECC TEST NUMBER AS? 13-NOV~77 0 
iy : 
Se! 1341 3 
far 1342 3 FORMATTING PROGRAM #2 
aa Os, ae $3 Oho O eee eee eee eeeeeeeeereeUU!UUU!” 
Bev. 1344 5 
rl 1345 3 
[33 1346 3 . 
ps 1347 3 
fae! 1348 3 THIS PROGRAM FORMATS THE OISK 
3 ky ~  § WITHOUT THE OPERATOR ENTERING ANY PARAMETERSe 
Dae 1350 3 THE NUMBER OF SECTORS AND THE NUMBER OF DATA 
[30 1351 3 WORDS IN EACH SECTOR IS SPECIFIED IN THE FIRST PORTION 
or S”*~=<“<s*~‘s*é‘s~s*ésNCSSR 3 OF THE DIAGNOSTICeIF THE OPERATOR WISHES TO FORMAT 
Dia 152 3 A SECTION OR ONE SECTOR OF THE DISK SURFACE TESTSO 
4 aoe 5 ALLOWS HIM TO DO SOcC(BAD SECTOR BITSsWRITE PROTECT ETCe) 
ant « 55 ; reese h PT ee MOE ein ie Poy GAT PP Geach ans goney eA ee oo ae wie as 
Dis) 1356 ; 
[45] 1357 i | = 
ta “1358 043500 000000 > ~=—=— ——FSTHEF 2? eWORD QO 07 SREVOLUTION FLAG 
Dis 1359 043502 Quo0c0 ESECTA?: ehwORD O S=MAXSEC #1 
48 1360 043504 000000 ESECTB?: sWORD O Of EMAKSEC #2 eeeee 
ery 1361 ae 
pa 1362 3 
[ai 1363 : 3 
me””””~”~«NSCS GH US3506 ~UOS0U40 0 TN47s) CLR RG ss SSUBTEST NUMBER=O 
ao 1365 043510 U0G4537 004276 JSR RSsRQUEST sREQUEST 211 
or 1306 042514 165777 155260 - TSTB  _—sADCSR 7 sCONTROLLER READY? os 
mo 467 043520 160402 — as 1.) Sn 72 6 SCONTINUE IF YES 
D- 1368 043522 000137 044176 JMP F2TEX sEXIT IF NO 
Ce 


7 ne mame a en a ee semen ae ee «ae a eee ee a eS 


9 | 
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56 | : 
~ 1369 043526 005204 F2t1s INC R4 s SUBTEST’ NUMBER=1(FORMATTER READY) 
a ss 4370 0463530 0U4537 0163320 ~~ SR RS sDISKTO SPOSITION DRIVE SELECT BITS 
Bie 1371 043534 010277 135262 HOV R2s90USH sSELECT UNIT 
‘7 1372 043540 010237 044300 HOV R2sFMTOSK sSAVE FOR LATER USE 
fs] 31543544 —cos777— 135202 ts ara on ve REIDY? | 
Dsl 1374 043550 109402 BMI F2te , SECONTINUE IF YES 
ra 1375 043552 000137 044176 JMP F2TEX sEXIT WITH ERROR 
PT 1376 063556" 005204" — —””:—“<‘ TSE CINCO “SSUBTEEST NUMBER=2CDORIVE READY) 
1377 043560 G13737 GO1040 043502 MOV MAXSEC sESECTA 3SET UP REV FLAG 
1378 0435606 UU5237 G&3502 INC ESECTA 3 
1379°043572°° 0US057 04350005 °=-0-————— CLR STH SCLEAR REVOLUTION FLAG 
1380 043576 013703 001050 MOV POSWP»R3 sLOAD NUMBER OF WORDS PER SECTOR 
v2 1331 sINTO REGISTER R3 
mT 92382 0636027 G063037 0 ASL R30 SHULTIPLY BY 2 FOR MEMORY USE 
bis 1383 043604 062703 000004 ADD B49R3 sINCLUDE HEADERS IN COUNT 
| 1384 043610 005737 0u1074 TST ECC SECC CONTROLLER? 
1365 043614 0014402005 BED 2 TS sG0 NO IF YES ~~ 
1386 043616 62703 060004 ADD B4 oR3 SADJUST FOR ECC WORDS 
1367 043622 G627U3 06312 FeT3: Add BODBUF sR3 sCOMPUTE ADDRESS FOR SECOND SET 
1388 043626 00521377 IC CR3) ~  SMAKE FIRST HEADER WORD VALIO = = == = = 
fs 1389 043630 05203 GO00004 INC 4(83) SSET SECOND SETCDOESN*T MATTER IF NON ECC 
in 1590 043634 012704 044312 MOV NO0B UF »R4& sENTER ADDRESS OF FIRST HEADER 
atc 1391 0636407 0137010010507 Ho  POSWPaRT 3 LOAD R1 WITH BWORDS PER SECTOR 
Din : 1392 043644 062701 000010 - ADD H10sR1 SINCLUDE HEADERS IN WORD COUNT 
2 1393 043650 0U5401 F2Tés NEG R1 SMAKE 2°S COHP 
af 1394 043652°°01370S 001010 ———CSF SC MOOV OCYLsRS SET RS AS POINTER TO DISK ADDR*S 
en 1395 043656 13715 001142 — McY CURCYL sC€R5) sLOAD WORD COUNT 
fal 1396 043662 010145 MOV R1s-CRS) - s3LOAD WORO COUNT) —_—_ <, 
Ira} “1397 0436647 01064500 OV R= ERSD SLOAD CORE ADDRESS 
r 1398 043660 011445 MOV CR4&)5-CR5) SLOAD DUSH 
1399 043670 053715 044300 BIS FMTDSKs (RS) sOR IN UNIT SELECT BITS 


1400 043674 052777 O00010 -T35076 F2Té% BIS UFMTCMOsa0CSR 3SET OCSR FOR FORMAT 


1401 043702 052777 GVUOodo001 135070 BIS 8G6O0sa0CSR sSET GO BIT 

1402 043710 053737 001302 043676 BIS SEKINB sF 27642 sSET SEEK INHIBIT BIT 

1403°06 3716 062737 OQO0004 ODT136- ~~ ———S AOD B4 sCURSEC ~~ SINCREMENYT SECYOR COUNTER 
1404 043724 6657357 043500 TST FSTHLF SFIRST TIME AROUND 

71405 043730 001012 BNE F2T? SNOsCHECK IF SURFACE DONE 

14606 0437327 023737 001136 Us3502  ——SM HP CURSEC sESECTA sDONE WITH FIRST PASS 

1407 043740 001027 BNE FcT10 3NO GO FORMAT AGAIN 

1408 043742 005237 043500 INC FSTHLF SYES SET FLAG AND SPIN AGAIN _ 
1409 043746 012737 OQO0002  O0T136- ——— HOV SC BN CURSET sSET CURSEC 10 20° 
1410 043754 06000451 BR F2T10 3AND GO FORMAT AGAIN 

1411 043756 023737 001136 001040 F2T7:3 CMP CURSECsMAXSEC SOONE WITH SECOND PASS? 

1412 O435766" 0026 BLE CO 2T1O00 ©———— SBNODGO FORMAT AGAIN, 

1413 043766 05037 043500 CLR FSTHLF SRSET PASS COUNTER 

1474 043772 005037 001136 CLR CURSEC SREStT CURSEC 


1415 0437767 023737” 001140 +UO010&2 CMP CURHOsMAXAD SOONE VITH * SURFACES? 


) 1416 044004 Q001404 BEO F2T11 sYES GO INCREMENT CYLINDER 
41417 044006 062737 QUO020uU 001140 . ADD SHDINC sCuURHD SINCREMENT HEAD COUNTER 
418 044014 0u0431 BR Feti0 - 3AND FORMAT AGAIN 
7419 044016 905037 001140 F2T11%2 CLR CuRHD SRESET HEAD COUNTER 
1420 044022 105777 134752 TSTB aOcsrR sate FORMATTER READY? 
Tag 9421 O440267 10037 BPE COM : es ees ee 
Dis 1422 044030 023737 001142 001044 CMP CURCYL sMAXCYL SEND OF OISK ; 
1423 044036 001462 BEO F2TOUT SEXIT IF YES ; 
: 1424°044040~ 0052377 0011427°°-~¢~0-~~--———————— J¥NC CSM RC YL CSOSA REEMEENT TRACK COUNTER IF nO 
& 1425 044044 043777 001302 134726 BIC SEK INB sa DC SR SCLEAR SEEK INHIBIT 
c eeuionae ioe ae a 


> os px 
es — 


1482 044210 016546 QO00004 APCORR: MOV 


4CRS)5-CSP) sSAVE CORE IMAGE 
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6 1426 044052 043737 001302 043676 BIC SEKINBsF2¥6*2 sCLEAR SEEK INHIBIT BIT 7 , 
al a 9427 044060 022324 _ CMP CR3) +3 CRGDF sINDEX POINTERS TO TRACK ADORESS | 
a! 1428 044062 005213 INC CR3) sINCRENEBT BOTH TRACKS ADOOR | 
[3 1429 044064 005214 ~__ INC CR4) 3. | 
re | 1430 044966 005263 U00004 INC 4OR3) 3SET SECOND HEADER WORDS 
a 1431 044072. 005264 . 000004 INC 4(R4) 3 
a 1432 O44076 024344 a CMP ~(R3)9-CR4) SRESET POINTERS TO FIRST 
7| 1433 - sHEADER WORD ADDRESS 
L 1434 044100 10£777 134674 F2T10: tTSTB aDCSR sWAIT FORMATTER READY 
1435 044104 100375 _BPL eh De opie, eh aneh ese Wiietad tons Mae 
(1436 044106 013714 001136 | MOV CURSECs (R4) sENTER NEW SECTOR NUMBER 
1437 044112 013764 001136 o00004 MOV CURSECs4CR4) sENTER NEW SECTOR NUMBER 
ne 1438 044120 053714 001140 BIS CURHDsC(R4)- SAND HEAD 
7" 44639 044124 U53764 001140 OQU0004 ‘BIS CURHDs4(R4) } 
i 1440 044132 . 013713 GO1136 MOV CURSECs¢(R3) 3 
3 1441 044136 013763 001136 Q00004 MOV CURSEC s4(R3) | 
et Te 044144 U53713 001140 © ‘BIS  —— CURHDsCR3) sENTER HEAD 
p> 1443 044150 053763 001740 Q00004 BIS CURHDs4(€R3) 3 
a 1444 044156 005213 INC CR3) sINCREMENT SECOND SECTOR 
tS 1445 044160 005263 OQ00004 ~~ INC 4OR3) 0° > 
Qo 1446 044164 U0S777 134610 TsT wDCSR sERRORS? 
044170 100230 BFL F2TS) SCONTINUE IF NO 
(044172 UUS237  UO1322 “INC ERRFLG 3SET ERROR FLAG IF YES” 
044176 012737 QO00001 001322 F2TEX: MOV H1,sERRFLG 3SET ERROR FLAG TO 1 
044204 U04537 003342_ F2eTOUT: JSR RSs TSTCTL | sEXIT HERE 
: : 
3 
5 ese ats SE SEP a ee 
Sc peeks ee —j ees cl wars ae Asis 
3 
3 
Pet RO A EN RR ee = siete! tees es SE 
3 
3 
: . 
5 XOR eo PM 9-NOV-77 © 
3 ; 
eee = 
3 ECC WORD CORRECTION ROUTINE 
3 COS SESE OE SEEEE EEE EEE EE EE EEE EEEEEEOE 
3 
3 
3 | z : 
3 THIS ROUTINE USES THE ECC PATTERN AREGISTER 
3 AND ONE ENTRY POINT TO FORM A CORRECTED CORE 
5 WORD DURING THE ECC TESTSeAT EXIT REGISTER R3 WILL 
3 CONTAIN THE CORRECTED WORDe 
5 
3 : Le ee ene | 
3 CALL: JSR APCORR sPC : 
5 | 
; AT ENTRY &CR5)=CORE WORD TO BE CORRECTED ! 
5 3 
a 3 , 
5: 3 ; se Seb ee) = 
7 3 ee ee ee 
oa 


Se ee a mee =: 


 ] ¢ 
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a 1483 044214 011603 MOV CSP) oR3. SUSE R3 FOR WORK .__s., 
a 1484 O44216 OF770c T3a576 NOV DECCPW sR 2 SRZ2=PATTERN WORD a= 
Di 1485 044222 032702 000001 APR138 BIT NBITOsR2 SRIGHT JUSTIFY PATTERN REISTER 
a} 1486 044226 001002 BNE APR2 360 ON IF OONE | 
H+} _———1187 "be a2 s0— 006202 "as RZ. SHIFT RIGHT IF BIT O20 = 
Vs 1488 044232 000773 BR APR BCHECK IT 
isi 1489 044234 060203 APR2: ~=BIC R29R3 Be/NOTso PATTERN WITH DATA 
0462367 U620600 nnn BIC” hMMRSPYHSRS--———~—:C SNOT DATA WITH PATTERN 
044240 050203 BIS R25R3 sOR PATTENR*DATA 
044242 000207 RTS PC SLEAVE ALL DONE 
Go gk ee tre ee Eee, eR NP ree WS CN ee Saree ne ep ny Ae a 
5 
3 
1496 3 : 
3 
3 
$e 
044244 000000 BSECT: ,.wORD O SBEGINNING SECTOR 
a 044246 000000 ESECT: ehORD O SENDING SECTOR ADDRESS 
ey 1502 044250-—-000000 —_—____BSURF¥ es ORD OS BEGINNING SURFACE 
» a 044252 000000 ESURF: eORD O SENDING SURFACE NUMBER 
044254 000000 BIRKs ebORD O SBEGINNING TRACK 
'044256—000000———————E TRK 8 0 WR DO FS ENDING TRACK 
044260 000000 GSDSEC: .WORD O 3BAD SECTOR FLAG 
044262 900000 WRPT 8 eW¥ORD O SWRITE PROTECT FLAG 
‘044264 000000-———__€CSECT¥ ek CRD O 3 CURRENT SECTOR OO 
044266 vu00000 CSURF3 ebORD O SCURRENT SURFACE 
044270 000000 CTRK: eWORD O sCURRENT TRACK 
0442 72— uu0000-——_ wR 8 2 oR DO HEADER “ORD ONE eee 
044274 000000 bkD2: WORD O SHEADER WORD 2 | 
044276 000000 NORMS WORD O SNORMAL SECTOR FLAG | 
“044300 0000007--————_____ Fe toskt e#0RD O0-  ———————————— FT URRENT OISK™ uit 
3 
8 
gr ee ee oe 


1518 


ayy ‘ g +S oe ra 


OUTPUT DATA BUFFER 


THIS BUFFER CONTAINS DATA FOR ALL DISK WRITE OPERATIONS 
353.2 TN THIS BUFFER DATA IS FORMATTED PRIOR TO ANY WRITE OPERATIONS 


AS PART OF THE TESTING SEQUENCE® 


1536 044312 000000 OOBUF 3 oe 0 SORIGIN ADDRESS 
1537 | 


i 1538 can... Saas an C 5360  —=—— SS BUFFER IS 768 WORDS LONG | 
oe 1539 3 


2 SMDIAeMAC MACRO VO6-03 21-APR-78 00:02 PAGE 8-27 
2 
6 1540 3 
ee —- 3 INPUT BUFFERS 
a | ; 1542 3 
(3 1563 ; a | 
mp C«S 3 THESE DATA BUFFERS ARE ALWAYS USED DURING A READ COMMAND 
D.: 1545 3 AND MAY VARY IN SIZE DEPENDING ON SIZE OF CORE®e 
a 1546 3 | | 
ee j 3 
Ie 1548 047314 oQo0000 IDBUF1: eWORD O sORIVE O INPUT BUFFER AREA 
[I 1549). 050314 e=et5100 SEACH AREA IS 5120¢ WORDS LONG 
i 1550 050314 auooco IOBUFe? ekORD O sDORIVE 1 INPUT BUFFER AREA 
Ban 1551 0594314 o=e+51060 ; 
mo 1552 051314 000000 IDBUF3: eWORD O ___sDRIVE 2 INPUT BUFFER AREA 
nn 15$3 052314 e=e +5106 3 
Du). 1564 052314 QUOO00U IOBUF4: eWORD O sORIVE 3 INPUT BUFFER AREA 
fs 1555 053314 e=et5100 Ree 
ht 155653316 000000 TOBUFS? ewWORD O ; 
Br] 1557 054314 e=et5iDe F 
4 1558 _3 512 WORDS OF BUFFER AREA ARE ASSIGNED TO EACH OF 4 DRIVES 
a SSO er aes 
Be 1560 7 
| [| 1867) ey ae ee mes 
[| 1562 3 
D.<| 1563 5 
[2a 1804 000001! eEND 
feo! 
fe — 
Da | 
Ss eae 
gs oe teeta oa 
7 
.—————-- - a a are er 
De 
a eee 
oa ‘ 
D2 
fies 
D+ 
eS a ed ere as ro toe ah ee ee ie es a eg ee et ed 
ey 
gn 
rae] 
Je 
far aes 
a 
P<: 
fen] 
Toop 
35) 
> 


SE a a eerie tee oe atten: Tay a = 


SYMBOL TABLE 


eS, ACTMSG 012477 
(7A RST O347h2 
a ADR1 016004 
‘APCORR 044210 
ASCIY” 006784 
AUTO 001036 
BAONUM 006750 

“pIT4 
BIT1z = 01000U 


————— DERECC 023402 


DF YSG 013456 
DIS®IN 007740 


OKI 016370 


A ge mt re emer cwmtmme ee em 6: oe ee owe 


DK DNEX~ 017332 


ADR 015666 


ADRSAV 034712 
ADR2 016012 
APR1 044222 
ASRHSG 013525 
AUTOSW 001100 
BOSEC 044260 


~ = 000002 b1T10°= 002000 


BIT13 = 020000 


DERMSG 012750 DERR- 001014 


DISKHD 010032 


DISKP 001642 
DKEND 001144 
OK I2 016506 


ee eee ene ee ee eum eee new 


a Ss eg: Sear are 


tad _ — ww 


ADREX 016034 


AORSTP 015644 
ADR3 016030 
APR2 042234 
AUTMSG 002241 
BADBIT 001276 
BITO = 000001 


BIT11 = 004000 
BIT14 = 040000 


CURTN” 0012327 ——————SC CYL ADR 002542 CYLON” 034124 
C¥LMSG 001732 CYLMSK= 176000 CYLUP Q34122 
CYFSG 011612 DARMSG 012644 DATA 006752 
“DATBUF 0112227 —_————s DA TC MP 047106  — DATE 010676 
DATERR 001520 DATEb 011222 DATWSG 013034 
DBAR = 001004 OCAR 001004 DCCMSG 012560 
DCKHPA”OT7146--—-—— Cd WEC#SG™ C0 2066 DCRMSGE 012602 
OCSmSG 002054 DCSR 001000 DOCSRA 001070 
OCYL 001010 LUCYMSG 012706 OECGSmH 002060 


DISKID 016332 
DISKTP 013446 


DKINIT 016352 


OKI3 046426 


ee es 


‘a > j 


XG 


BIT1S = 100000 BIT2 = OOCO04 — BIT3 = Y00010 
“BITS” -="000020 ‘g1TS— = 000040 B1T6 ~* 000100 

BIT? = 000200 BIT8 = 000400 BI1T9 = 001000 

BOOT #003500 BSECT Q46244 BSURF 044250 

“BT RK ~~ 044256 BUFCLR 001300 cascr 007044 

CECC1 036522 CECC2 0365464 CECC3 036600 

CECC& 036630 CECCS 036672 CECC6 036736 

‘CERP ~~" 021072 CEXIT — 006740 ‘CHKERR 022132 

CIMCDE 005522 C11 005352 cl2 005366 

C13 005372 Cié 005374 C15 005612 

CI6~™—— 005414 C17 7005620" re Sm |) aa aa aca 
CLI 005346 CLRBUF 004634 CLRB1 © ©004052 

CLRCNT= 007012 CLRERR 021030 CLRFTR 021510 

CKDTB— 005436 CHPCNT 001138 cuPpLR | a aa ee a 
CMSSG 010514 CNSTNT 002712 G CNIFLG 036140 

CNTINC 036142 COCEX 006736 COCTON 006716 

“CCCTER 006726 COcTI 006660 COENSG “OD (525. eee 
COMMSG 011456 CONBL 005522 conc 005732 

CONTST 001250 CONTU 015342 CONU 005734 

‘CORE 003010 _ CGRE1 003022 cr = 000015 
CRCCDE 005742 CRCXEX 040614 | CRC1 037026 

CRC10 «037314 CRC14. 037366 CRC12 037446 

CRC13~ ~ 037476 CRC14 037566" cRC1S 037620 

CRC16 »©=— 037652 cRC17 037700 cRC2 037102 

CRC20 037726 CRC21 040026 CRC22 000054 

CRC23-— 040102 ckC24 040166 crCzS 040216 

CRC26 040240 — €RC27 040330 CRC3 —«-_-« 037146 

CRCZ0 ©0603 60 CRC31—-040402 CRC32 040446 

CRC33— 040502 CRC3& 040532 CRO3S 040554 

CRCZ6 040576 CRC4 037174 CRCS . 037216 

CRC6 037240 CRC7 037262 CSECT' 044206 _ 

TSURF 04 &266— CSWR7—=-177570-— _ CSVTCH 601250 7 

CTLERR 023476 CTRK 044270 CURCYL 001142 

CURDSK 001234 CURHD 001140 CURSEC 001136 


B SMOIAeMAC MACRO V06-03 21-APR-78 00:02 PAGE 8-29 
SYMBOL TABLE 
? ___DKI4 (0716440 DSCAR 001034 DSERR _023410 
ae DSERRA 023462 OSKDN 017304 DOSKMSG 012727 
Pr | OSKSAV 001254 uSKTST 035000 DSTAT 001012 
3 DTADR 002024 DICMER 017172 DICMEX 017162 
ip otcaeP 017136 DTCNT 001152 OTE 002045 
oe DTERR 023320 OTERRA 023342 DTEXIT 023300 
ef TT 010716 DT10 = (0111940 | oT2) 010770 
i? DTZ 041006 DT4 011024 DTS 011042 
a DT6 011066 DT7 0111G2 DUMSG 011510 
io —_ DUNFT 013452 GUSH — -GU1002_ DUSMSG 012623 | 
he DkCYSG 012665 DWCNT 001006 UXFER 022700 
Di DXF1 022774 EBMSG 013176 ECBMSG 012771 
het EC 01074 —————CiECCBB 13214 _ECCREX 041642 
a ECCO1 041136 ECCO10 041352 ECCD11 041400 
eer ECCD12 041420 ECCD13 041446 ECCD14 041466 
4 ECCD15 0415144 ECCD16 041534 ECCD17 041562 __ 
is) —sti<i«~<iCD SIT ECCD20 041602 ECCD21 041630 
30 ECCDz2 041636 ECCD3 = 041204 ECCD4 041232 
1a EccMS 041252 ECCD6 041304 ECCD7? 041324 
fs] EcceRR 041652 ECCEXT 041044 ECCMSG 002137 
Bo! ECCCME 042752 ECCOM1 042604 ECCOme 042670 
eal ECCOM3 042730 ECCOM4 042746 EcCPB 001016 
eet ECCPW 001020 ECCWBK 041052 ECCWRT 040620 
2 ee ECCW1 001264 ECCW2 001266 ECODC1 041734 
123] Ecpe10 042130 _ ECDC11_ 042156 ECDC12 042176 
B EcDc13 042220 ECDC14 042242 ECDC15 042270 
Be ECDC16 042310 ECODC1? 042332 ECDCé 041754 
Ee ECDC20 042376 ECDC21 042436 EcDCe2 042460 
[pe ECDC24 042500 “ECDC3 041774 ECDC4 042014 
De ECDCS 042050 ECOC6 042070 ECOC? 042112 
nie EcD1?7 042362 ECERGT 041672 ~ ECHOEM 005534 
a COMM Oh e5k6, ‘ECPMSG = =012012— ECRMSG 012576 
Bo ENCEX 042504 EINMSG 007365 EMULAT 001274 
nt ENDCYL 061166 ENDFLG 001146 ENDHD 001164 
wt ENDMSG ~ 001456 ENDPAK 022436 ENDSEC 001162 
| ENNTST 022576 ENTMSG 001400 ERCNTM 010544 
[asl ERDATA 013220 EREXIT 023554 EXRIMGE 001170 
ae “ERMSG>>~ 012352 ExPRIN 061226 ———*ERRBLK 035334 
B25: ERRCNT 001314 ERRFLG 001322 ERRID 023502 
39) ERRCR 001324 EKRTAB 001336 ERRWRD 001160 
Tae ~ ERSET 017272 ESECT 044246 — ESECTA 043502 
Da ESECTB 043504 ESURF 044252 ETRK 044256 
a ExITe 022136 FORMSG 012367 FIEXIT 016114 
[a3 FIUNIT 016042 FI1 016056 FI2 016066 
par FLTCLR= 000022 FMTBK 043302 FMTCLR 003614 
[a FMTCMD= 0609010 FmTOK 013240 FMTOSK 044300 
io) ””SCM DT 013334 FnTD2 013406 “FMTK1 ~~ 013260 
ia? FaMTOUT 043276 FMTRDY= 000200 FMTTR 007072 
a FOLP 017032 FORMAT 016736 FSTHLF 043500 
9. FTEX ~~ 043270 FITMSG 012417 FT1 ~~— 043002 
re FT2 043030 FY3 043032 FT4 043034 
Ps FITS 043116 FTO 043154 FUNC = 000136 
er FILP 016756 FetP 016774 = =——~<CS~sti‘i«zwR PTE KS 
Bo F2TOUT 044204 F271 043526 F2T10 044100 
fea! F2T11 044016 F2T2 043556 F273 043622 ; een 
oo F204 3650 F2TS 643652 — “F276 O43674 °° °° © ®©©=©6D. 
- F277 043756 FSLP. 017016 FALP 017042 


See ee ee ef fot ca we stern ener ce eS tet ee one deen 2 en eet ee wie 


Re oe 


SMDIAeMAC MACRO V06-03 21-APR-78 00:02 PAGE 8-30 
| SYMBOL TABLE 
ee FSLP 017060 GO = 000001 GOTEST 003676 
nt ‘HALTS 003776 | HDERR 017264 HOINC = 000200 —————“N—MFSSTSCSFSFSFSOTT......— 
ie HOMSG 001703 HDMSK = 170177 HDRC1 001260 
eat ‘HORC2 001262 HELP 013652 | HERCNT 001316 : 
at MPR SEO) 60860 oS = UPd 0137260 We 01S tbe 
Boo HLP3 013760 HPMSG 014004 . IBFTBL 00120Uu a 
mt ICAT 001156 IDBUF1 047314 7 IOBUF2 050314 ‘ 
7, IOBUF3°~ 0513147 IDBUF& 052341467 IDBUFS  O5S339G : 
De IDERK 023570 IDLP 023536 IMPBLK 031712 ; 
Fy: INCHD 022670 INITLP 003562 INTCAL= 000125 2 
ine ee a rrr Ba 008 0 aaa aaa aaa 
D.. INTMSG OG211« INTON = 000100 INTSAV 001052 
oT INTTBL 01122 INTVEC 001072 INWAIT O0G4446 | 
Tan « TOF RR 0057447 1 PFLG 001154 _ISECFB= 025450 
Sane ISECRB= U25462 ISECWB= 024652 LDEX 007630 
ne LDRD 01753uU LD1 007566 LD1A 007562 
ig OO OO Gee De Oar DRG a ae ee 
Don LD4 007640 Los 007660 LU6 007706 
fs LD7 007714 LF = 000012 LFCODE 0OUu5740 
fer C*CMLO ADIN OO7SO02--—————— LPCNT ~~ 001272 ~~" LRERR™ 017646 
a LREX U17634 LKLP1 017554 LRLP2 017606 
oe LRLP3 017€02 LRLP4 017612 LSTTST 002702 
a “MAXCYL 001044 MAKHD 001042 7" MAXHED 0010607 
Bi hMAXSEC 001040 MAXTFR 001270 MCPU GO1102 
ipa MDRIVE 001106 MEMEX = 030000 MICRO 001066 oe 
25] MONTH” 0119567" MSGADR” OG 5526 SCT OTB TS : 
a> MSG10 014754 hSG11 015021 HSG12 015046 
Or MSG13 015101 mSG14 015152 MSG15 015177 ee 
SCIOTO UNS 2k = — HSC RL O15 S08 = NGG a NG yy er 
eet MSG3 014271 MSG4 014347 MSGS' 014436 : 
ey MS66 014513 MSG? 014574 MSG8 014634 
Gio”:«MSG9 014705 buULC PU ~~ 0010767 MULM SG” 002204" 
Be NCR  - 005530 NINPUT 001242 NONCON 001244 
of NOPCMD= 000077 NORM U44276 NOSTOP 001222 
fay NUMBER 005540-—————0c TAL 00660 ob uF 044312 
. OLDHDR 001064 OuTBUF 010574 OVBLK 033350 
is PARINT 003532 PARMB 005544 PASCNT 601236 4 
Ip ”:«*@R A SING 0037207 PASINH O00 1226— PASM SG U4 OL O35 ES 
Do. PASS 011640 PATGEN 036064 PINC1 0063736 | 
mI PINMSG 007320 PMGR U04446 PHGT 004506 
abd 1 0064607 Pa © 006 540 pa 004544 
a5 PM4 004562 PiaS 004624 PNTMSG 010334 
on POLY 001256 POSWP 001050 POUT 013104 7 
= PP ARMB—~ 005546 PRDATA™_ 010306°—— PR INT 010126 7 
We PRMSG 010322 _. PROMPT 007062 PS = 177776 
PSMSG 012006 PSS1 011766 PSS2 0141702 | 
SPSSs.  O1eo0u. == = BSS  O1I7GR PS MORD “UUSUSe ee a ee 
PTCH 035022 Fy1 013120 PZMSG 006424 | 
P3MSG 006603 QDUMY = 000336 | GON = 000100 _. 
OPRDY = 000400-—————_ QUEST 00 70 60 RA MB LED 9 2 
RANR 015550 RANBLK 016130 RANBUF 015524 
RANDOM 015564 RANI 016166 RAN1O 016324 
“RAN2~—~016172-—_RAN3___ 0162167 ———S RANG “O01 62.46 
RANS 016142 RANG 016274 RANT 016320 . 
RANB 016222 RD 034430 RDBLK 023614 _ 
ROCDE == 0400527>7—>°-. ~ “ROCMO>= O00006° ~~ ROECE = OL TOG ee ee 


RDERR 001172 RDFMT = QOOOT2 ROHDBK: 025436 


Sn we hee eee nee te en ee rm ae en ee ats + aie ene te oe ee ee eee 


VPLSAGMREL 


SYMBOL TABLE 


ROUSE 2. 007054 
RE€WSK GO2SS52 


FIALRKU FUO"UD CIWAPK" 76 UUEUC PAGE B51 


KEBOOT 


004020 


wee ee ae = + eee epee: 


REGSAV 


015440 


REPBIT= 100000 
REQFLG 005532 


REST 015510 
RGREAD 013564 
ROT 0044046 
RTRYIN 001332 
RUN 010064 


RWHCMD= 000016 
SCBLTP 011434 — 
SC1 011270 
SC2B)— O412546 
SC2H 011402 
SECHSG 601552 
SEKCHD= 000002 
SEKFLP= 000010 


SEKOU1 
SELA 


004216 
021£02 


SKDON 604260 
SKIPER 001312 
SKPBAD 001246 
SLHMNSG 007066 
SLIDE2 020216 


RECAL = 000025 
REGO OO2722 
REPFLG 001220 
REQUST 036264 


RFRMSG 012447 
ROEX 004374 
RQ2 004330 
RTZCMD= 000024 
RUN1 010122 
SAVE 015474 
SCOADR 011446 


SC2 011312 
Scec___—011370 
SCS 011406 


SECMSK= 177600 
SEKCMP 001306 
SEKINB 001302 
SEKOUZ 006212 
SELECT 021406 
SKNONE= 000074 
SKLP 004152 
SLERR 020236 
SLIDE 0201464 
SL1 020164 


SOFER1 001326 
SPECMD 001176 
SRTT™N (001210 
STCLR 003260 


SOFTRY 


0011 32 


“SREPFL 003336 


START 


003000 


~STOP8 003474 
STPTSY 003504 
STRMSG 006507 
STRIN 0012142 
SOORG 002652 6 


TER? «092042 
TeR& 012156 
TER? 012236 
TERQA 012302 
TEXA 0313167 
TKB 005724 
TMPCNT 042514 
TWAT? 036776 
TNAZ2 041674 


REG1 015460 
REPFSG 001536 
RERMSG 001574 
RGR 013636 
RGUFST 004276 
Ru3 —- 004370 
RUB 005736 
RWCYL 001056 
‘$cBLK 011420 
SCOPE 011236 
SC2A 01411342 
~'$c2d. #4011400 
SECINC 022612 
SEKBK 004240 
SEXKER 004234 
SEKCUT 004172 
SEKTImM 004066 
SKCNT 001112 
SKFLOP= 0074600 
fee SKLP1 004144 
Ey “SLEX ~—020226 
ee SLIDE1 020212 
| SOFERR 001330 
& SPACE = 000040 
«ya SRTPSG 001426 
ie STARTA 003072 
ba $ TOP 003412 
791 STPTN 001210 
x STRCNT 061062 

~ Yar STRTOS 001216 
Di! SYSCLR= 000001 
fs TDATE 001110 
mt | TER3 012100 
bs TER6 012346 
— TERS 012260 
1. Tes P11" 007230 
>= TIMLP 001310 
TMPADR 034772 
1494 TNA16E 036770 
B.«| TNA21 041076 
raz TNINT 004006 
ba ~TNORGA 002420 


TNOA 016612 
TNOERR 016726 
TN1A = 0974364 


TNINTA 004000 
INTST  GO3516 
TNOB 016676 
TNOOUT 016732 
™N1B0)—SiC«O 7452 
TNRIERR 017526 
Tr12 =: 023760 
INI3LP 024056 
INTSLP 024246 


™N1D 017506 

™N11 023670 

INT2EX 024126 

= ™N15 024220 

sy INIEEX 024646 

fapSCS”CtC<CSiSN A EX 2G 

es ™N2 017654 

tial IN2C 017726 

T””CTWNN2 ERR 017776 

er — TN20EX 026324 
| apse : 

NG _ Sas 


1N17 02 4664 
TNI7FB 6025450 
TN2A 01:7€72 
TN2D 0177464 


TN20UT 020002 


InN21 


026350 


STOMSG 001505 

STPDSK 001216 

STRAUF= maeunn CX 
STRRD = 000032 

SUBMSG 012527 

S10RG 002612 6 
TER2 «12072 
TERS 012210 
TERS 012334 
TESTP 007176 
TIME = 177777 
TKS 005722 
TNAT6 0364646 
T™NA20 025740 
TNA23 © 042516 
TNORG 002276 


TNO” —s«O016530 
TNOC 016712 
™N1 017412 


TNIC 01747U 
Ta10 023626 
™N13 024002 
TN14 024130 
IN16 024314 
INI7A 024746 
TNTI7RB 02546¢ 
TN2B 017710 
TN2E ~=—- 0017762 
™N20 0254 74 
TN2TA 026636 


_ 
u BS 
y | 


ee, 


Se ee 


Camel 


3 SMDIAeMAC MACRO VOQ6-03 21-APR-78 00:02 PACE 8-32 
© SYMBOL TABLE 7 
B TN27EX 027152 TN22 027170 TN22A O02 7442 
Gy TN22EX 03015200 N23 0301600 NZ SA GS03 92 ee 7 
a -TN23B 0 ©=6030452 TN23C 030530 TN23EX O30£24 
Tor TN2é 030542 TN26A «030672 TN24B 030706 
ft *‘TN24C 030652 ——S—”—CCSTN2D~— 0307160 ~—~CST NV. 031352 
35) TN25 031360 TN25EX 031666 TN26 031724 
ie TN26A 032010 Ty268 032000 TN26C 032156 
7, TN26D 032212. TN26E 032260  \ TN26EX 032326 
DB) TN26F 032302 IN260T 032322 IN27 032346 
o TN27A 032532 IN27C 032640 TN27D 032746 
Lt“ IN27E7 0330507 TN27 EX ~ 033336 ST N27 033106 
San ™N27G = 033276 TN27H = 0033242 TN279 033362 
fa IN27K 033422 TN27L = 0.33520 TN27M =—:03.353G 
wy ”CTN2 YN 0335427 IN270T 033306 — TN27P 033626 
ae TN27R 033650 1N3 020006 TN3A 020024 
bra! TN3B 020046 TN3C 020064 TN30 020102 
ira —~ TNZE~—_0201207—_ TN3ERR” 0201367‘ TN30UT ~ 0261327 
dT — -TNZ0 033712 | TN30A 8 =©6033746 TN30B «©=—.034032 
Ifa TN3ZQ0E 034126 TN3Z0EX 034116 TN30F 034140 
henCTN3 17" 034204 __ Tn32 038532 7 TN32A4 035752 
eae TN22EX 036950 INS2LP 035574 TN33 036144 
ion IN33EX 036240 IN34 = xeMeER GX | IN35 = HuxmeK 6X 
ol OC*CCNN 3G OX STN 7. See ee EX *STNG =~ 020246 
Yet TNGA 020354 TN4&B 020374 TN&C 020464 
a] TN4D 020500 —oTNBE 020566 TN4ERR 021020 
mi ”CNGEX 020320. TN4F 0206027 TN4FIN 021024" 
Dei TINGE 020712 TN4H 021014 TN40) = MRMRMHER GX 
[>| TH41T = emMMMH GX TNL2 = eueMuR GX INL3 = HeMRME GX 
af CTNG GS ee GX INS” 0427627 *STN46”—~0433147 
D2! TN46A = 043322 TN46B = =—6.04 3350 TN46C = =—s 043360 
70 TNL6EX 043474 1™N&7 043506 ™NS 021110 
mld TNSA 0212007" TNSAK 024146 TNSAB 021156 
ae TN5B 021244 TNSC 021302 TNSD 021336 
jae TNSERR 021400 TNSOUT 021374 TNSO == eeHKHH GX 
roa “TN6 ~ "0215446 TN6C 021636 TN6C HK 022112~ 
me T™N6D 021660 TN6E 021674 .  JN6ERR 022104 
i TNOF 021704 TN6J 021764 TN6K 022004 
vi “TN6é0UT 0221007 Tn? "0222167 *STIN7 A O02 22447 
: TN 7B 022304 TN7C 022336 ™N7D 022406 
ae TN7ERR 022430 TN70UT 022424 TOS1 006146 | 
os “TCS2°— 700616677 TPB 00 8 730 STS 00S 226 —— 
PT TRASH 005542 TRSH 006270 TRSH1 006302 
a -  TSTaACT 005524 TSTADR 001356 TSTART 003044 
+75 TRDR’ 001366 TST Ca 00 3222-1 0082 54 
Di: TSTCON 003106 TSTCTL 003342 TSTDSK 021100 
G TSTINT 005750 TsT1 003404 TST2 003366 
rs “lSte O0Sh66 ~~ >-- St = OG6000-—"- --  9$2°"- *G@U6026: : 
Bi TS3 006030 TS3A 006060 TSé 006112 
pe Tse 006120 TTBAD 005336 | TTBUF 005550 
———FTERR ares 012030°—_TTISEV 6057707 TT 0INT” 005716 
ea TTOSEV 006136 T1010 005266 T¥011 005274 
5 T¥012 © ©=©005302 TT013 005310 T1016 005314 
To “T1015 005324 T1027 0051507 T1037 005156 
Dis TTOS 005174 , TT06 o0£200 . 107 005210 
ral TT08 005226 109 c0s240 TTSTAR 006170 
EET WORK OOS 2660 AT ACT OG 5 SGT NS om 
> TTYINT 005720 TTYOUT 005134 TTYPUT 001104 
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SMDIAeMAC 
SYMBOL TABLE 


@ 
 TTYSET 
fa “¥1zZZ 
2). Tr10 
ae) ‘$14 
La TT6A 
14 TT9 
_Ti6WB 
T37RLP 


Bp: UNIFLD= 030000 
UPD 036034 
numa TT TL oe “022174 
ou WORCMD= 000020 
w WPRBIT 001304 
ny WRCB 0355820 
a WROD 044272 
WRIBLK 023602 

WRIERR 001174 ~ 
WIEXIT 017376 
wTPL1 017410 
$RN3 =~ s-015620 
$R3 036374 
STN20 026114 
STN27 0323462 
S162 021622 
s222_~—d0 036170 
e #BSe 0543164 
3 uuoozs 


015414 
~ 004710 
005122 
005002 


oos020 


005114 
024652 


‘0346454 


MACRO 


000 
001 


VO6-05 21-APR-78 O0:02 PAGE 8-33 


TTYSEX 015636 


po eee ee 


T1046 
TT2 
TTS 
TT7 
TIMSG 
T2MS6 


T31WLP 034242 


005164 
004760 
005012 


005026 


010434 
010464 


UNIMSK=? 147777 


WAIT 017342 
wHSCCB 027156 
WPMSG 001765 
WPSEC 001046 
WRCEX 035£06 
wRO2 044276 


WRTCHO= 000006 


WRTT =~=—Sf0406620 = ~—S—S=«CS«M SSG 


WIPL 
SRNI 
$R1 
S$R4 


017356 
015612 


~~ 036276 
036626 


STN20A 026120 


ststi 


003124 


SSCON so RREREH 


$3. 


ERRORS OETECTED: 7 


D=| © FREE CORE: 


PHOENX sPHOENX<SHO7 oP 11 oSHDZ0P 1) 


32830 WORDS 


____-936202 


T¥Z 004672 

TT1 004734 | — 
TY3 004766 

TT6 =—_— G0 5014 7 

T18° #4005104 = 
TI5EX 024310 

T31EX 034706 

TODONE 022140 

UNIT 001240 

WAIT1 022166 


WHSCRC= 000014 
WPORCB 026336 


WRC 035356 
WRCHK = 000026 
VRPT O6626¢ 
URTECC 040664 

011550 
WIPLA 017352 
SRN2 015614 
$R2 036334 
$R5 036460 
STN20B 026256 
$161 021612 
$2 036152 
$4 036214 


XYLOGIC OEM COMPONENTS GROUP, INC. 
42 Third Avenue 
Burlington, Massachusetts 01803 

617-272-8140 


Phoenix 200 Disk Controller 


User Interface Manual 


Dwg. No. 1043-04 
Revision B 


Date June 3, 1976 


TABLE OF CONTENTS 


USER INTERFACE MANUAL 


1.0 Introduction Cee e meee e cere ee serreessceesseescessccsscesces Page I 


4.0 User Interface Signal Definitions .....ccccsccececrcceeee Page 2 
4.1 Data Buss: | 

Register Control 

Word Count Overflow 

Computer Initilize 

Direct Memory Data In 

Direct Memory Data Out 

Interrupt Acknowledge 

Direct Memory Direction 

Load "Q" Buss Address Register 

Load "Q" Memory Extension Register 

Load "Q" Word Count Register 

4.12 Data In Strobe 

4.13 Formatter Error Condition 

4.14 Data Out Strobe 

4.15 Enable MMu Control 

4.16 System Initialize 

4.17 Interrupt Request 

4.18 Load Low Byte of Command & Status Register 

4.19 Load High Byte of Command & Status Register 

4.20 DMA Request Signal 

4.21 DMA Acknowledge Signal 


c Hh hHLDHLh hb bh HL 


fut 4 oc e e e e ® e e 
MPoOowoms. A UI & WwW A) 


ta» > 


5.0 Loading & Reading of Internal Formatter Registers ....... Page 6 
5.1 Phoenix 200 Formatter Register Addressing 
5.2 Register Loading 


6.0 Interrupt Request Timing Sequence .....ccccceeccccceees» Page 12 
6.1 Interrupt Operation Definition 
6.2 Interrupt Timing Reference 
6.3 Interrupt Sequence Overview | 
6.4 Detailed Interrupt Sequence Timing Information 


rite Direct Memory Access Timing Sequence ............ Page 14 
1 Write Operation Definition 
2 Interface Timing Reference 
3 Write Operation Initiation 


~ 
o 
> 


4 DMA Direction Establishment by DMDIR 
-5 DMA Transfer to Formatter FIFO Memory's Overview 
-6 DMA Write Data Transfer Cycle Sequence 


ad Direct Memory Access Timing Diagram ..........+e.e.e-. Page 18 
l Read Operation Definition 

2 Interface Timing Reference 

3 Read Operation Initiation 

4 DMA Direction Establishment by DMDIR Signal 

5 DMA Transfer from Formatter to User Interface Overview 

6 DMA Read Data Transfer Cycle Sequence 


foe) 
vo) 

G9 00 09 G9 GO Go ee ee 
Qu 


TABLE OF CONTENTS (CONT'D) 


9.0 DMA Data Transfer ConSiderationS .....cceccesevecsesveeeee Page 22 


Introduction 


It is the intent of this manual to provide the user with 
sufficient technical information to enable him to success- 
fully design an adapter to interface the Phoenix 200 Disk 
Formatter to current generation computers with a minimum 
of difficulty. 


The information contained in this manual is principally 
concerned with the physical, electrical, and timing inter- 

face provided to the user by the Phoenix 200 Disk Formatter, 
and the use thereof by the user in any computer adapter design. 


The functional capabilities, performance characteristics, 
and programming interface of the Phoenix 200 Disk For- 
matter are explained in great detail in the Phoenix 211 
Disk Controller Programming Reference Manual. The user 
Should be equally familiar with the contents of the pro- 
gramming manual, as well as this manual before attempting 
the detailed design of any computer adapter for the for- 
matter. | 


This manual will be expanded and updated as required to pro- 
vide the user with complete, accurate, interfacing infor- 
mation for the Phoenix 200 Formatter. 


Any questions relating to the content of this manual should 
be directed to: 


Engineering Department 

Xylogic OEM Component Group, Inc. 
42 Third Avenue 

Burlington, Mass. 01803 
617-272-8140 


User Interface Signal Definitions 


Note: All formatter interface signals are low active. 


Data Buss: DBOL-DB15L (Bidirectional) 


The 16 Bidirectional DATA lines are used to transmit Register 
Data and DMA Data from/to the computer Interface Card from/to 
the Formatter. Data Buss timing is explained in detail in the 
Timing Diagram Section. | 


Register Control: RCO(L) - RC3(L) (to Formatter) 


The four Register control lines are used to select a register 
located in the formatter for purposes of reading or writing. The 
information on these lines along with the appropriate strobe 
define which Register will be written or read. 


Word Count Overflow: WCROVFL (to Formatter) 


A pulse or a High to Low Transition On Line indicates to the 
formatter that the Word Count Register in the user interface 
card has overflowed meaning then the most significant bit of 
that register has made a TRUE to FALSE transition. DMA Re- 
quests will no longer be issued by the 211 formatter when the 
overflow condition occurs. Refer to DMA timing section. 


Computer Initilize: INIT (L) (to Formatter) 


This 1s a pulse which causes the formatter to revert to the 
quiescent state; i.e. reset. This line may be used to disable 
the formatter if the computer power is lost, or to clear the 
formatter in the case of illegal commands or unusual conditions. 


Direct Memory Data In: DMDATI (L) (to Formatter) 


When Active, this signal causes the Formatter to place DMA data on 
the bidirectional data bus for use by the user computer inter- 
face. The data placed on the bus interface is data that the 
formatter has read from the disk. The user may strobe data 

200NS after DMDATI(1) is activated by user. Refer to DMA 

Timing section. 


Direct Memory Data Out: DM DATO (L) (to Formatter) 


This is a pulse which is used by the formatter to strobe data 
supplied by the computer interface during a DMA write operation. 
The user puts the DMA data to be read by the formatter on the 
bus and waits a minimum of 150NS before activiating DMDATO(L). 


gg The formatter normally strobes data intoone of the internal 

( FIFO memories on the leading edge (High to Low) of DMDATO(L). 
DMDATO(L) must be a minimum of 100NS wide and maximum fre- 
quency is 2.0 to MHZ. Refer to DMA timing section. 


4.7 Interrupt Acknowledge: INTRACKL (to Formatter) 


This is a pulse which is issued by computer interface to inform 
the formatter that the host computer has acted upon the For- 
matter's Interrupt request. This causes the Interrupt Request 
signal to be cleared. Interrupt Request is also cleared when any new command 
is issued to the formatter. 


4.8 Direct Memory Direction: DMDIRL (from Formatter) 


This is a level which when active (Low) indicates that the 

DMA Transfer taking place is from the formatter to the user 
Interface, 1.e. Read. When this signal is false the direction 
is defined as computer interface to Formatter, i.e. 

WRITE. This signal state is defined when any data transfer 
command is initiated and the formatter becomes "busy." 


4.9 Load "Q" Buss Address Register: LDQBAR (L) (from Formatter) 


This is a pulse which is used by the user interface to load 
Data via the Formatter Data Buss into the user Interface Buss 
address Register. This signal is only used in "Q" mode of 
operation. 


( 4.10 Load "Q" Memory Extension Register: LDMEX (L) (from Formatter) 


This is a pulse which is used by the user interface to load 
data via the formatter Data Buss into the user interface memory 
extension of the Command Status Register. This signal is only 
used in the "Q" mode of operation. 


4.11 Load "QO" Word Count Register: LDQWCR (L) (from Formatter) 


This is a pulse which is used by the user interface to load 
data via the formatter Data Buss into the user Interface Word 
Count Register. This Signal is used only in the "Q" mode of 
operation. 


4.12 Data In Strobe: DSDATIL (to Formatter) 
This signal gates the register data as defined by the register 


control lines to the computer interface on the Data Buss. 
Refer to Register timing section for data validity. 


4.14 


4.16 


4.17 


4.18 


Formatter Error Condition: _FECOND (L) (to Formatter) 


This is a level from the computer interface signifying that 
an error condition exists in the computer interface. Any 
command currently in progress (Read, Write) will be aborted. 
The general error bit will be set in the formatter and an in- 
terrupt generated. 


Data Out Strobe: DSDATOL (to Formatter) 


This is a pulse which causes the formatter to copy the data 
from the Data Buss into the register selected by the Register 
Control lines. Refer to Register timing for further in- 
formation. 


Enable MMu Control: ENBMM (L) (to Formatter) 


A pulse (200ns min. 500ns max) on this line causes the "Q" 
mode control to execute one instruction sequence. This . 
must only be issued if the host computer will not be accessing 
the formatter or the computer interface for the next 800ns. 
This includes DMA, Interrupt, Register reading and writing. 
This signal is used only in Command Queue Mode. 


System Initialize: SYSINITL (from Formatter) 


This is a pulse generated by the user to initialize all logic 
within the formatter to a defined quiescent state. This sig- 
nal is also generated by the Formatter Clear Command. 


Interrupt Request: INTRL (from Formatter) 


When active this signal informs the computer interface that the 
formatter has completed the commanded operation. User . 
software should interrogate formatter registers to determine 

if the commanded operation was performed successfully. This 
Signal, once active, is reset when the leading edge of the user 
generated Interrupt Acknowledge Signal is generated. | 


Load Low Byte Of Command and Status Register: LDLCSRL (to Formatter) 


This is a pulse which causes the formatter to copy Data from the 
low order Byte of the Data Bus (DB§-DB7) into the low order byte 
(Bits ~-7) of the Command and Status Register. (Refer to 
Register Timing Diagram). 


Load High Byte of Command and Status Register: LDHCSRL (to Formatter) 


This is a pulse which causes the formatter to copy data from 

the high order Byte of the Data Bus (DB8-DB15) into the high 

Order Byte (Bits 8-15) of the Command and Status Register. (Refer 
to Register Timing Diagram). 


- 


in 
J 


4.20 


4.21 


DMA Request Signal DMR(L) (FROM Formatter) 


1. This signal is used by the formatter to initiate DMA trans- 
fers via the user interface, DMR(L). 


2. DMR(L) is associated with the state of the Formatter internal 
FIFO memory. 


3. In a Write operation the request signal will be active when 
the controller is busy, the associated FIFO memory buffer is 
not full, and the Word Count Overflow (WCROVFL) Signal 
has not been received from the user interface. 


4. In a Read operation the request signal will be active when 
the controller is busy, the associated FIFO memory buffer 
contains any disk data, and the Word Count Overflow (WCROVFL) 
Signal has not been received from the user interface. 


5. The user interface must sample the state of the DMA re- 
quest signal. 


6. The DMACK(L) signal is utilized to enable the user inter- 
face DMA cycle look-a-head capability required for multiple 
cycle DMA transfers on certain computers. | 


DMA Acknowledge Signal: DMACK(L) (To Formatter) 

1. This signal acknowledges the current DMA Request. 

2. The DMACK(L) Signal is used to detect the state of the 
formatter's FIFO memory and modify the DMA Request 


Signal accordingly. 


3. DMA Request can be sampled 200ns min. after the leading 
edge of the DMACK Signal. 


5.0 


5.1 
5.1.1 


5.1.2 
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5.2.1 


Loading and Reading of Internal Formatter Registers 


The Phoenix 200 Formatter contains a number of internal 
16 bit registers which are necessary to be loaded with 
parameters or interrogated under direct program control 
by the user. The following sections are devoted to de- 
fining the user procedures to be followed in register 


addressing, loading and reading program control operations. 


Note that some of the internal registers provided in the 
Phoenix 200 Formatter are applicable only to formatters 
equipped with special extra cost options. 


Phoenix 200 Formatter Register Addressing 


A register is selected by the user for reading or writing 
under direct program control by controlling the state of 
four register select signals [RCO(L) - RC3(L)] provided. 


Specific internal registers contained in the Phoenix 

200 Formatter and the associated assigned register select 
Signal state required to address them are contained in 
Table l. 


Specific functional read, write capabilities of each 
register is also indicated, as well as those registers 


that are applicable to specific optional configurations 
of the formatter. 


Register Loading 
Register Load Sequence Overview 


Internal registers in the Phoenix 200 Formatter are loaded by: 


1. Selecting the register to be loaded by appropriately 
controlling the states of RegTeter Select Signals 
RCO(L) - eae | 


2. Gating onto the 16 bit formatter data bus (DBOL-DB15L) 
the data that is to be loaded into the selected register. 


3. Supplying a 250NS minimum strobe pulse (DSDATOL) to be 


used by the formatter to strobe the data on the for- 
matter data bus into the selected register. 


The user interface controls completely the register loading 


Operation, and the associated timing. The only timing 


requirement placed upon the user is to guarantee the validity 
of the data and register select buss during the DSDATOL strobe 


pulse. 
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5.2.2 Command & Status Register Loading 


The Command and Status Register is loaded by: 


1. Gating onto the 16 Bit Formatter data bus (DB#L-DB15L) 
the data that is to be loaded into the command and status 
register. 


2. Supplying a 250ns minimum strobe pulse (LDLCSRL or LDHCSRL) 
to be used by the formatter to strobe data into the command 
and Status Register. 7 


3. The LDLCSRL Signal is used to load the low order byte of the 
Command and Status Register. The LDHCSRL Signal is used 
to load the high order byte of the Command and Status 
Register. | 


4. The LDLCSRL and LDHCSRL signals may be issued separately 
- or together. The DSDATOL signal should be suppressed when 
the loading of the Command and Status Register takes place. 
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TABLE 1 
PHOENIX 200 DISK FORMATTER 


INTERNAL REGISTER SELECT STATE ASSIGNMENTS 


RC3(L) | RC2(L) | RC1(L) | RC@(L)| REGISTER SELECTED — | READ/WRITE 
0 | oo satin. es 
___0 QO. | oO Jj ij Unit, Select, Head Register ss “(wd READ/WRITE 
2 QO. ff LO Not Used READ /WRITE | 
[0 _[_0__|_1___|-_I__TT Disk Word Count Register ~———~S : WRITE ONLY | 
ee: es See | oO v6 SCC] ~CCylinder Address Register CC“‘###«L: 3REAAD/ WRITE | 
a ae 1 | oO FEL CC iDisk Status Register CC“‘dL S READ/WRITE | 
1 Oo | LC ht EYror Register itttCti‘“‘(iL READ ONLY 

0 [1 |_1I__|_ Queue Mode Control & Status | :READ/WRITE | 

1 {| oO | 0 | 0 | Queued Control & Status For Drive N [| :READ/WRITE | 

1 {| oO | oO | 1 | Queued Unit, Sector Head Reg. for Drive N_ | :READ/WRITE | 
_ tl of OU Queuled Word Count Reg. For Drive N | :READ/WRITE | 
poi ft hd Queued Cylinder Address Reg. For Drive N_ | :READ/WRITE 
po Spare READ/ WRITE 

Poof Spare READ /WRITE 

1 Queued Strip Buss Address Reg. For Drive N | :READ/WRITE 


4 


**The Control and Status Register is loaded by using the LDLCSRL or LDHCSRL Signals 
appropriately. 


*Refers to optional features of Formatter. 


Note: A logical 'l' is defined as active in this table. (Signals at interface are 
actually active when Low.) 


5.2.3 Register Load Sequence Timing 


( A detailed definition of the timing requirements and rela- 
tionships of all signals involved in a formatter register 
load operation is given in Figure 5.1. 


5.3.1 Register Read Sequence Overview 


Internal registers in the Phoenix 200 Formatter are interro- 
gated or read by: 


1. Selecting the register to be read by appropriately 
controlling the status of Register Select Signals 
RCO (L)-RC3(L). 


2. Commanding the formatter to gate the contents of the 
selected register onto the 16 bit data bus (DBOL- ~DB15L) 
by enabling the DSDATIL signal. 


3. Waiting for the formatter data bus contents to be valid, 
and then gating the register data into the user inter- 
face logic with an internal strobe signal. 


In the formatter register read sequence depicted above, the 
user completely controls the operations and associated timing. 
Any timing requirements imposed upon the user are only to 
guarantee register select and data validity. 


( 5.3.2 Register Read Sequence Timing 


A detailed definition of the timing requirements and rela- 
tionships of all signals involved in a formatter register 
read operation is given in Figure 5.2. 
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FIGURE 5.1 


-XYLOGIC PHOENIX 200 FORMATTER 


REGISTER LOAD TIMING DIAGRAM 


RCO (L)-RC3(L) ENABLE 
DBOL-DB15L ENABLE 


DSDATOL 


LDLCSRL or LDHCSRL 


1. Timing is at Formatter Interface Connector 
2. All signals are active when Low (Negative Logic) at Interface. 


3. All times are in nanoseconds. 


4. RC#§(L) - RC3(L) and DSDATOL not applicable on Command & 
Status Register Loading. 
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FIG 25.2 
XYLOGIC PHOENIX 200 FORMATTER 


REGISTER READ TIMING DIAGRAM 


SOURCE SIGNAL 
U RCPL-RC3L 
U DSDATIL 
F | DBYL-DBISL DATA | a MAX | 
—er 200 MAX 
U USER INTERNAL STROBE 


a en 2 el 


NOTES : 
1.) Timing is at Formatter interface connector. 
2.) All signals are low active (Negative Logic) 


3.) All times are in nanoseconds. 
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Interrupt Request Timing Sequence 
Interrupt Operation Definition 


When the Phoenix 200 Formatter completes any commanded disk 
operation (except Clear, or Release,) the formatter will 
generate a signal to the user interface. This signal 

is normally used by the user interface to generate an interrupt 
to the operating computer program to enable it to reallocate 


the disk subsystem resource to some new task. 


The interrupt request signal (INTRL) will be generated at 
the end of a disk operation, independently of whether the 
operation just completed was completed successfully or not. 
It is up to user software to test the error summary bit to 
determine whether an error did occur during the previous 
commanded operation and to take appropriate action. 


Interrupt Timing Reference 


All timing given is at the user interface 10' from the Phoenix 
200 Formatter. | 


Interrupt Sequence Overview 


Two signals are involved in the interrupt operation INTRL 
and INTRACKL. At the end of a commanded disk operation 

the formatter initiates the interrupt sequence by activating 
INTRL. The user then completes the sequence by activating 
the interrupt acknowledge signal INTRACKL. 


Upon detection of the INTRACKL Signal the formatter removes 
the INTRL signal. The only timing requirement imposed by 
the formatter is that the INTRACKL Signal generated by the 
user be at least 100NS wide. 


Detailed Interrupt Sequence Timing Information 


Figure 6.0 shows all applicable interrupt timing relation- 
ships and requirements. 
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SOURCE 


NOTES: 
bed 
2.) 
33) 


4.) 


FIG | 6.0 


XYLOGIC PHOENIX 200 FORMATTER 


INTERRUPT TIMING DIAGRAM 


Timing is at Formatter interface connector. 
All signals are active when low (Negative Logic) at interface. 
Formatter becomes "Ready" during INTRL. 


All times are in nanoseconds. 
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Write Direct Memory Access Timing Sequence 
Write Operation Definition 


A "Write" disk formatter operation, for purposes of this 
discussion, is defined as being a transfer of 16 bit 

data words from the user interface to one of the formatter 
internal FIFO memories and thence to the selected disk 
drive. ? 


Interface Timing Reference 


All timing information given, unless otherwise specifically 
noted, is at the Formatter cable interface. 


Write Operation Initiation 


A "Write" operation is initiated by activating the For- 
matter "Go" bit after properly loading the Formatter 
registers with appropriate parameters defining the specific 
operation to be performed. 


oe et my 


A ees 


Note: A comple disk controller consisting of the Phoenix 
200 Formatter and a user computer interface actually 
contains two Word Count Registers, one within the 
user interface and one within the 200 Formatter. 


The user interface Word Count Register controls 
the number of words transferred between the 
Phoenix 200 Formatter and computer memory, while 
the formatter word count register controls the 
number of words transferred between the formatter 
and the selected disk drive. 


Both Word Count Registers are loaded at the same 
time. 


DMA Direction Establishment by DMDIR 


When the write operation is specified, the formatter 
immediately establishes the direction of all DMA data 
transfers required by putting formatter signal DMDIR 
in the inactive (high) state. 


This signal will remain at this high level for the 
duration of any write operation. 
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7.5 DMA Transfer to Formatter FIFO Memory's Overview 


7.6 
be Owl 


7.6.2 


1. At the start of a writer operation the internal 
formatter FIFO memories are empty. 


2. The formatter will request data transfers from the 
user interface to fill the buffer memories before 
disk synchronization is accomplished. 


Once the FIFO buffer memories are full, DMA requests 
are made only on a demand basis to keep the buffers 
full until the Word Count Overflow Signal (WCROVFL) 
is detected. 


3. The formatter contains an internal timer which guarantees 


that the internal FIFO memories have had time to be 
sufficiently loaded with data before data transfers 
between the FIFO memories and the disk drive are 
allowed to begin. 


Note: The guaranteed buffer load period is variable and 
may have to be increased if the maximum DMA data 
transfer rate possible through the user interface 
is not fast enough. | 


The factory and interval setting should be adequate 
for all current generation computers. 


DMA Write Data Transfer Cycle Sequence (Reference Fig.7 .) 


Each DMA write cycle data transfer is initiated by 
DMR (L) being active, indicating that the associated 
buffer is not full and is requesting more data. 


Upon detection of DMR (L) (and the availability 

of data from computer) the user should put the data 
for the next word to be transferred on the formatter 
bidirectional data bus. 


A minimum of 150NS. later the user initiates the strobing 
of the data into one of the internal formatter FIFO 
memories by activating the DMDATO signal. 


(The 150NS delay from data enabling to leading edge of 


data strobe allows for data skew, propagation, and 
settling time.) 


| 15 


7.6.8 


7.6.10 


7.6.11 


7.6.12 


The DMACK Signal may be issued at any time during the 
current cycle or at some convenient time previous to 
the current cycle. (DMA Look Ahead). 


The DMDATO Data Strobe pean should be a minimum of 
1OONS wide. 


The user must maintain data on the bus 150NS minimum 
after the leading edge of the DMDATO Signal. 


The DMA request signal associated with the FIFO memory 
loaded by the data transfer will become valid a minimum 
Of 200NS from the leading edge of the DMACK Signal 
providing the FIFO memory is not yet full. 


After the data for a given cycle has been transferred per 
the above, subsequent DMA transfers may take place by 
repeating the sequence as appropriate. 


DMDATA Strobe Signal frequency must not exceed 2.0MHZ 
(SOONS period). 


Note: The user effectively controls the Write DMA data 


transfer rate and timing by controlling the DMDATA 


and DMACK Signals. ns 
The user interface logic should increment the Word 
Count Register at the beginning of each DMA transfer 
cycle so that a logic decision to terminate upon Word 
Count Register Overflow can be reached before the end 
of the last cycle. 


Write DMA data transfers from the user interface to the 
formatter internal FIFO memories terminate when the 
Word Count Overflow Signal (WCROVFL) is received from 
the user interface. DMR (L) if active will be returned 
to the inactive state within 200NS of the leading edge 
of the WCROVFL Signal. 


The Word Count Register Overflow Signal generated by 
the user interface may be either a pulse or a level but 
must be a minimum of 100NS wide. 


If the Word Count Overflow Signal is issued prematurely 
by the user, DMA transfers terminate immediately, but 
the controller will continue to write alternately the 
last two words transferred to the FIFO memories onto 
the selected disk until the formatter internal Word 


Count Register Overflows and the end of the last addressed 


sector is reached. 
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FIGURE 


Phoenix 200 Formatter 
Write DMA Timing Diagram (3 Full Cycles) 


(FIFO Full) 


Source Signal Cycle #1 Cycle # 2 Cycle # X Cycle X +1 
500 Min. 
F DMR (L) se,Note 6 
a We an //;. ., WP » V7 
F iY 
EF DMDIRL ee © ie 
LLL LL LLL LL / [7 
| 
U DMACK(L) , f\. 
| am: wy . wre ech 
U 


500 Min 


Notes: 


1. Timing is at Formatter Interface Connector 

All Signals are active when low (Negative Logic) at Interface 

Data On Buss is valid during DMDATO Pulse Interval 

Transfer rate is controlled by user by controlling frequency of DMDATO and DMACK 
All times are in nanoseconds 

DMR(L) is not valid until 200 ns min. after leading edge of DMACK(L) 


HD UI & W N 
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8.0 Read Direct Memory Access Timing Diagram 


8.1 Read Operation Definition 


A “Read” disk formatter operation for purposes of this 
discussion is defined as being a transfer of 16 bit data 
words from the selected disk to the Phoenix 200 Formatter 
and thence to the user interface. 


8.2 Interface Timing Reference 


All timing information given, unless otherwise specified, 
is at the Formatter interface connector. 


Sena Carey TTT euekenmemnneamend 


8.3 Read Operation Initiation 


A "Read" operation is initiated by activating the 
es "GO" bit after properly initializing the | 
formatter registers with appropriate transfers defining 
the specific operation to be performed. 


8.4 DMA Direction Establishment by DMDIR Signal 


When the read operation is specified the formatter 

immediately establishes the direction of all DMA data 

transfers required by forcing the DMDIR Signal to the 

active state (low). a 


This signal will remain at this state for the duraeten 
of any read operation. 


8.5 DMA Transfer from Formatter to User Interface Overview 


8.5.1 At the start of a read operation, the formatter internal 
FIFO memories are empty. 


8.5.2 Data transfers from the selected disk to the FIFO 
memories will begin when the disk is on the correct 
cylinder and sector. 


8.5.3 Words received from the selected disk are alternately 
temporarily stored in one of the two internal FIFO 
memories. All odd words are normally stored in FIFO 
memory #1 while all even words are stored in FIFO memory 
#2. 


8.5.4 DMA Data transfers to the user interface are initiated 
when data is present in the FIFO memory and will per- 
sist until no data is contained in either FIFO memory. 
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8.6.5 


8.6.6 


Data flow from the selected disk to the FIFO memories 
terminates when the formatter internal Word Count register 
overflows. 


Data flow from the FIFO memories to the user interface 
terminates when the Word Count Register in the user 
interface overflows and activates the WCROVFL Signal. 


DMA Read Data Transfer Cycle Sequence (Reference Fig. 8) 


Each DMA read cycle is initiated by DMR (L) being active, 
indicating that the associated FIFO memory buffer contains 
data to be transferred to computer memory via the user 
interface. 


Upon detection of DMR (L) the user, when his interface 
is ready to accept data, should activate the DMDATI Signal. 


The formatter, upon detection of the DMDATI Signal, will 
put the data to be transferred on the formatter data bus. 
A maximum of 200NS from the leading edge of a DMDATI 
pulse, data is guaranteed to be valid at the Formatter 
interface connector. 


The user should strobe data from the bus into the user 
interface 300ns minimum from the leading edge . 


and during the DMDATI Signal Interval. 
The DMDATI Signal pulse must be a minimum of 350NS wide. 


The formatter, upon detection of the trailing edge of 
the DMDATI Signal Pulse, will immediately remove data 
from the formatter bus. Data, then, is not valid after 
DMDATI is removed. 


The DMDATI Signal, once removed at the end of a read DMA 
data transfer, must remain inactive for a minimum of 200 NS 
before it can be activated agen0 for the next read DMA 
transfer cycle. 


The DMACK Signal may be issued at any time during the 
current cycle or at some convenient time previous to the 
current cycle. (DMA Look Ahead). 


The DMA request Signal will become vaid a minimum of 


200NS from the leading edge of the DMACK Signal providing 
there is another data word available in FIFO memory. 
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FIGURE 8 
Phoenix 200 Formatter 
Read DMA Timing Diagram (Two Cycles) 


(FIFO Empty) 


"Go' Cycle # 1 Cycle # 2 Cycle # X | Cycle X +1. 
a | 500 Min. | 
F DMR L cae Note 6 ’ 
7 AZ 77 1 IL 
—O0O 3 
F DMDIRL } am 
LLIILLLLLLE —_ 
U  DMACK(L) a - | 
ad 100 
| Zot | 500Min 
U DMDATIL ‘ + 4 
1 20% oh. 
F BUS DATA 200 Max 
VALID (L) | 200 Max-™ 
| \ 
U USER DATA 
DATA STROBE (L)'. 1 
| { 
100 ! 
Notes: 
1. Timing is at Formatter Interface Connector. 
2. All signals are active when low (negative logic) at interface. | 
3. Data On Buss is valid 200 ns from leading edge of DMDATI to end of DMDATI Pulse. 
4. Transfer rate is controlled by user by controlling frequency of DMDATI and DMACK. 
5. All times are in nanoseconds. | 
6. DMR(L) is not valid until 200 ns min. after leading edge of DMACK(L}. 
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8.6.10 After the Yéad Gata for, a given. cycle’ has been ‘peankferred 
Mae from ‘the formatter to. ‘the’ user interface per. above, sub-_ 

‘sequent read DMA transfers may take place as eedulred Py 
noo, the above Sequence... a ea ae 


Note: ‘The usér effectively controls’ the ‘read DMA ‘Data” 


Transfer Timing and data transfer rate by the 
DMDATI. end. piel isis aaa re 2 ae | 


8.6.11 The user interface should increment’ ‘the: Word Count 
Register at the beginning of each read DMA data ecanitee, 
cycle so that a logical decision to terminate ‘upon word — 
count overflow’ can’ bé’ reached ‘before the end Oe. the - | 
last cycle. 


8.6.12 Read DMA data transfers from the ‘formatter to the user 
interface: terminate whén the Word:Count Register over- 
flow abe WER OVE) is activated Py the user interface. 


DMR (L) aE active will ‘be returned to ‘the 
inactive state within aoe oe bas ECeeae ecg of the 
WEROVED: sae 


8.6.13 The WCROVFL eee may He rene a. couse ora pve but - 
must be at least a minimum of LOONS wide. 
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DMA Data Transfer Considerations 


Two First in First Out (FIFO) memories are contained in 
the Phoenix 200 Formatter. All data to be transferred 

to or from disk drives connected to the formatter is 
buffered in one of the two FIFO memories in the formatter. 


The two FIFO memories in the formatter are alternately 


used for temporary data storage on a word basis in order 


to maximize DMA data transfer throughout rate. 


Normally all odd words are buffered in FIFO] while all 
even words are buffered in FIFO2. 


Maximum theoretical DMA tranefar 16 bit word transfer 
rate is 2.0 MH2 which is more than ample for interfacing 
to current generation computers. 


The actual DMA transfer rate in a disk subsystem using 
the Phoenix 200 Formatter is determined by the user. 


All formatter interface signals are negative active at 
the user connector. 


DMA data transfers normally utilize the same -16 bit 
bidirectional data bus used for direct program control 
register loading and reading. 


DMA data transfers may be optionally made over a separate 
16 bit bidirectional data used exclusively for DMA. 


Such an interface is available on all printed circuit 
versions of the Phoenix 200 Formatter and requires 
a separate cable and associated connectors. 


If the standard data buss is used for DMA data transfers, 
the user interface must resolve any formatter bus usage 
arbitration necessary to insure that no attempt is made 
to use the formatter bus for DMA and direct program 
control Operaercns during the same physical bus cycle. 


The DMACK Signal must be issued only once for each “a 
data transfer. 
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PHOENIX 200 FORMATTER APPENDIX A 


USER INTERFACE CONNECTOR SIGNAL/PIN ASSIGNMENT 


PIN # SIGNAL NAME DIRECTION 
1 GND - | 
2 GND So 
3 GND ~ ; 
4 DB@L BI i _ 
5 DB1LL | BI . . CONNECTOR TYPE USED ON BOARD 
6 DB2L BI ~ J] of FORMATTER: 
7 DB3L BI ; 
8 DB4L BI 
9 DB5L BI - 
10 DB6L BI 3M # 3433-1002 
11 DB7L BI 
12 DB8L BI 
13 DBOL BI 
14 DBLOL BI 
15 DB1LIL BI 
16 DB12L BI 
17 DB13L BI 
18 DBL4L BI 
19 DB15L BI 
20 RC@ (L) TO FORMATTER 
21 RC1 (L) TO FORMATTER 
22 RC2 (L) TO FORMATTER 
23 RC3 (L) TO FORMATTER 
24 WCROVFL TO FORMATTER 
25 INIT (L) TO FORMATTER 
26 DMDATT (L) TO FORMATTER 
27 DMDATO (L) TO FORMATTER 
28 INTRACKL TO FORMATTER 
29 LDHCSRL TO FORMATTER 
30 DSDATIL TO FORMATTER Notes: 
31 FECOND (L) TO FORMATTER 1. BI Denotes Bidirectional 
32 DSDATOL TO FORMATTER signal | 
3 ENBMM (L) TO FORMATTER 
34 SYSINITL FROM FORMATTER eee ee ee 1 
35 INTRL FROM FORMATTER sed in strip option only 
36 DMRL FROM FORMATTER 
37 DMDIRL FROM FORMATTER 
* 38 LDOBAR (L) FROM FORMATTER 
x 39 LDMEX (L) FROM FORMATTER 
x “40 ~~ LDQWCR (L) FROM FORMATTER 
x 4l ENQDATAL FROM FORMATTER 
42 DMACK (L TO  FORMATTER 
kk T5o Bee tp Ly PR 
44 LDLCSRL TO FORMATTER 
45 SPare ~ 
46 Spare - 
47 Spare - 
48 GND | = 
49 GND ~ 
50 GND = 
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RECOMMENDED INTERFACE 


Drivers, Receivers, Termination, and Cable 


SIGNAL LEVEL DEFINITION: 


ALL SIGNALS ARE LOW, ACTIVE TRUE 
LEVELS: TRUE= LOW= 0.7 VDC @ 100MA 


FALSE= HIGH= 3.5VDC 


DATA BUS DRIVERS/ RECEIVERS/ TERMINATION (BIDIRECTIONAL) 
CUSTOMER INTERFACE 


FORMATTER 
ee [94 
DATAXXH | | 9100 | 
RECEIVED | 300| 
DATA 4; | Ls00 1> 
eo __| — | = 
TI-75138 ! 


AMD-AM26S19 
| or Equivalent | | 7 , = 
| eM ETE = RRNA acacia TE = Ne : 


CONTROL SIGNALS DRIVERS/RECEIVERS/TERMINATION 


a Z 


CUSTOMER/FORMATTER CUSTOMER/FORMATTER 
O +5 | | | yy +5 
100 | | 100 
| , a I> 
754523 __ | | 300 SIG-SP380 
or Equivalent 200 SIG-8T37 
ae | = NAT-DM8837 


RECOMMENDED CABLE 
3M Part No. 3476/50; Flat Cable with Ground Plane and Drain Wire 
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1.0 Introduction 


It is the intent of this manual to provide the user with suffi- 
cient technical information to successfully interface external 
equipment to the optional data port interface provided by the 
Xylogic Phoenix 211 Disk Controller with a minimum of diffi- 
culty. 


The information contained in this manual is principally con- 
cerned with the physical, electrical, and timing interface 
provided to the user by the optional data port of the Phoenix 
211 Disk Controller. 


The functional capabilities, performance characteristics, and 
programming interface of the Phoenix 211 Disk Controller are 
explained in greater detail in the Phoenix 211 Disk Controller 
Programming Reference Manual. The user should be equally 
familiar with the contents of the programming manual, as well 
as this manual before attempting to interface external equip- 
ment to the Phoenix 211 optional data port. 


This manual will be expanded and updated as required to pro- 
vide the user with complete, accurate, interfacing informa- 
tion for the Phoenix 211 Optional Data Port. 


Any questions relating to the contents of this manual should 
be directed to: 


Engineering Department 

Xylogic OEM Components Group, Inc. 
42 Third Avenue 

Burlington, Mass. 01803 
617-272-8140 


2.0 Optional Data Port Description (Reference Figure 1) 


2.1 General Description 


The Optional Data Port provided by the Phoenix 211 Disk 
Controller enables the user to conduct disk data transfers 
directly between external equipment and disk drive(s), under 
control of programs being executed in a PDP1ll Computer. 


In effect, this option separates the data transfer path 

from the control and status functions within the Phoenix 200 
Formatter. The computer interface is utilized to initiate, 
control, and monitor the results of disk data transfers, while 
the actual data transfer takes place between user external 
equipment and the disk drives, via the Phoenix 200 Formatter. 


Physical Description 


The Optional Data Port physically is provided by a 50 pin 
ribbon cable connector located on board 2 of the Phoenix 200 


Disk Formatter. This 50 pin ribbon cable connector contains 


a 16 bit bidirectional data bus over which data is to be 
transmitted to and received from during disk data transfers, 
as well as the control signals and ample grounds. Detailed 
descriptions of the signals provided on this interface are 
contained in subsequent sections of this manual. 


Programming Definition of Optional Data Port 


The use of the optional data port interface does not affect 
the programming of the Phoenix 211 Disk Controller. Operation 
of a Phoenix 211 disk controller utilizing the optional data 
port interface is identical to a standard Phoenix 211 disk 
controller, as defined in the Programmers Reference Manual, 
except that the data transfer occurs over the optional 

data port interface. 


This assumes, however, that the external equipment will always 
be ready and able to respond appropriately to disk transfer 
operations initiated by the controlling computer. Any control 
signals needed for communication between the controlling 
computer and the external equipment required to quarantee the 
validity of this assumption must be provided by the user via 
some other means. 


Optional Data Port Enabling 


Any standard Phoenix 211 Disk Controller is equipped with the 
optional data port interface. The optional data port con- 
figuration is achieved by removing staples D#H-D15H and | 
three additional control staples on board 2 of the Phoenix 200 
Formatter. Said staples are shown on Logic Drawing D1033-01 
sheet l. 


Optional Data Port Interface Testing 


The optional data port interface, once enabled may be readily 
tested by connecting the computer coupler cable to the op- 
tional data port interface connector, and to the normal for- 
matter coupler cable connector. 


In this configuration data transfers will take place between 
the computer and disk drive via the optional port interface 
logic. | 


FIGURE 1 


Phoenix 211 Optional Data Port Configuration 


— ee ce ERAN Ce oe SOE OF 


PDP11 
Camputer 


Lt ee Rt erent + 


211 Coupler 


CONTROL & STATUS INTERFACE 


Data 


Phoenix 200 Formatte ne eee | 


Note: 1. The optional data port interface connector and 
coupler connector have the same functional signal/ 
pin assignments to facilitate this operation. 


2. The required coupler cable can be readily configured 
by adding one additional coupler ribbon cable 
connector to the coupler cable 6" from the end of 
the formatter end of the coupler cable. 


Data Transfer Mode Switching 


Disk transfers may be conducted between the controlling computer 
and disk or external equipment connected to the optional data 
port and disk. Switching between these two modes of operation 
normally requires manual connection of the appropriate coupler 
or external equipment cable to the optional data port inter- 
face connector. 


Automatic program controlled mode switching requires the addition 
of one "Autoswitch” printed circuit board assembly to the 
disk controller at additional cost. 


Optional Data Port User Interface Signal Definitions 


Note: All interface signals are low active. 
Bidirectional Data Bus = DMDATA@L-DMDATAL5L 


The 16 bit bidirectional data lines are used to transmit disk 
data between the internal disk formatter memory and user 
equipment normally connected to the optional data port inter- 
face connector. Timing relationships required in trans- . 
ferring data over the data bus is given in detail in section 


Direct Memory Access Direction Control - DMDIRL (From Formatter) 


This signal is a level controlled by the Phoenix formatter 
and sent to the user external equipment to define the direc- 
tion in which data is to move over the data bus cursag any 


disk data transfers. 


This signal is active (low) when data is to be transferred 
from the formatter to the user during any disk read data 
transfer operations. 


This signal is inactive (high) when data is to be transferred 
from the user to the formatter during a disk write data 
transfer. 


a ee een wre en SERED enteral aaa gn stems peewee =p Sytnainanben drtetaltirsne._ perenne ease 2 open an o_o fh, cnet, lee ey ere ne a pine oes ae 


Data Transfer Request - DMREQ (L) (From Formatter) 


el 


This signal is used by the formatter to initiate data 
transfers between it and user equipment connected to the 
optional data port. 


The DMREQ(L) signal is associated with the state of the 
formatter internal FIFO memory. 


In a Disk Write operation the DMREQ(L) signal will be 
active when the formatter is busy, the internal FIFO 
memory buffers are not full, and the Word Count Overflow 


(WCROVFL) Signal has not been received from the user inter- 
face. 


In a disk read operation the DMREQ(L) Signal will be active 
when the formatter is busy, the internal FIFO memory 

buffer contains any data (is not empty) and the Word 

Count Overflow (WCROVFL) Signal has not been received 

from the user interface. 


The user interface must sample the state of the DMA 
Request Signal. 


The DMACK(L) Signal is utilized to facilitate DMA look- 
ahead capability for multiple cycle transfers. 


Data Transfer Acknowledge Signal - DMACK(L) (To Formatter) 


ol 
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This signal is issued hy the user interface to acknowledge 
receipt of a DMREQ(I:) signal from the formatter. 


Upon receipt of the DMACK(L) signal the formatter inter- 
rogates the FIFO memory content and will modify the state 
of the DMREQ(L) signal accordingly. 


The DMREQ(L) signal may be sampled 200 NS after the 
leading edge of DMACK signal to facilitate multiple 
cycle look-ahead transfer implementations. 


Write Data Transfer Strobe- DMLDSTB(L) (To Formatter) 


This signal is pulsed by the user interface to the formatter 
during a Write Data Transfer to the formatter when the data 
on the bidirectional data bus is valid. 


This signal is used by the formatter to strobe data from the 
bidirectional bus into internal FIFO memory, and may be 
activated a minimum of 150 NS after data is gated onto the 
bidirectional data bus. 


Read Data Transfer Strobe - DMRDSTB(L) (To Formatter) 
1. This signal is activated by the user interface during a 


read data transfer from the formatter to the user inter- 
face, when the user is ready to accept data from the 


formatter. 

2. Upon receipt of the DMRDSTB(L) signal the formatter will 
put data on the bidirectional data bus. 

3. Data will be guaranteed to be valid 150 NS after receipt 


Of DMRDSTB(L) by formatter. 


4. User may strobe data from bidirectional data bus any time 
after the 150 NS period. 


The DMRDSTB(L) signal may then be removed. User may in 
fact use the trailing edge of the DMRDSTB(L) signal to 
strobe data from bus into his own logic.” 


Ul 
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Word Count Overflow - WCROVFL (To Formatter) 


A pulse or high-to-low transition indicates to the formatter 
that the word count register in the user interface has over- 
flowed, and that no more data transfers will take place. 


Disk Transfer Done - DSKXFRD(L) (From Formatter) 


This signal, when true, signifies that the disk word count 
register has overflowed and the formatter has reached the [nd 
of sector mark. This signal is reset by issuing a new command 
to the formatter. The user interface may use this signal to 
detect data transfer errors. The error conditions are: 


WRITE OPERATION: Disk Transfer Done occurs before the 
user word count overflows. 


READ OPERATION: The user word count overflows before 
Disk Transfer Done is generated. 


| 8.0 Disk Write Data Transfer Timing Sequence 
( 8.1 Write Operation Definition 


hu 


A "Write" disk formatter operation, for purposes of this 
discussion, is defined as being a transfer of 16 bit 

date words from the user interface to one of the formatter 
internal FIFO memories and thence to the selected disk 
drive. 


8.2 Interface Timing Reference 


All timing information given, unless otherwise specifically 
noted, is at the Formatter cable interface. 


8.3 Write Operation Initiation 


A "Write" operation is initiated by activating the For- 
matter "Go" bit after properly loading the Formatter 
registers with appropriate parameters defining the specific 
operation to be performed. 


Note: A complete disk controller consisting of the Phoenix 
200 Formatter and a user external equipment interface 
actually contains two Word Count Registers, one 
within the user interface and one within the 200 
Formatter. 


= The user interface Word Count Register controls 
{ : the number of words transferred between the 

i Phoenix 200 Formatter and external equipment, 
while the formatter word count register controls 
the number of words transferred between the 
formatter and the selected disk drive. 


Both Word Count Registers should be pre-set to 
the same count before any data transfer operation 
1s initiated. 


8.4 Data Transfer Direction Establishment by DMDIR 


When the write operation is specified, the formatter 
immediately establishes the direction of all DMA data 
transfers required by putting formatter signal DMDIR 
in the inactive (high) state. 


This signal will remain at this high level for the 
duration of any write operation. 


Data Transfer to Formatter FIFO Memory Overview 


l. At the start of a writer operation the internal 
formatter FIFO memories are empty. 


2. The formatter will request data transfers from the 
user interface to fill the buffer memories before 
disc synchronization is accomplished. 


Once the FIFO buffer memories are full, data transfer 
requests are made only on a demand basis to keep the 
buffers full until the Word Count Overflow Signal 
(WCROVFL) is detected. 


3. The formatter contains an internal timer which guarantees 


that the internal FIFO memories have had time to be 
sufficiently loaded with data before data transfers 
between the FIFO memories and the disk drive are 
allowed to begin. 


Note: The guaranteed buffer load period is variable and 
may have to be increased if the maximum data 


transfer rate possible through the user interface | 


is not fast enough. 


The factory interval setting should be adequate 
for all current generation computers. 


Write Data Transfer Cycle Sequence (Reference Fig. 7) 


Each write cycle data transfer is initiated by DMREQ (L) 
being active, indicating that the associated buffer 
is not full and is requesting more data. 


Upon detection of DMREQ(L) (and the availability of 
data from user equipment) the user should put the data 
for the next word to be transferred on the pone 
optional data port bidirectional data bus. 


A minimum of 150NS. later the user initiates the strobing 
of the data into one of the internal formatter FIFO 
memories by activating the DMLDSTB(L). 


(The 150NS delay from data enabling to leading edge of 
data strobe allows for data skew, propagation, and | 
settling time.) 


8.6.4 The DMACK signal may be issued at any time during the 
current cycle or at some convenient time previous to 
the current cycle. (Transfer Look Ahead). 


8.6.5 The DMLDSTB(L) Data Strobe Signal should be a minimum of 
100NS wide. 


8.6.6 The user must maintain data on the bus 150NS minimum 
after the leading edge of the DMLDSTB(L) signal. 


8.6.7 The transfer request signal associated with the FIFO memory 
loaded by the data transfer will become valid a minimum 
of 200NS from the leading edge of the DMACK Signal, 
providing the FIFO memory is not yet full. 


8.6.8 After the data for a given cycle has been transferred per 
the above, subsequent data transfers may take place by 
repeating the sequence as appropriate. 


DMLDSTB(L) Strobe Signal frequency must not exceed 2.0OMHZ 
(SO0OONS period). 


Note: The user effectively controls the Write DMA data 
transfer rate and timing by controlling the 
DMLDSTB(L) and DMACK Signals. 


8.6.9 The user interface logic should increment the Word 
Count Register at the beginning of each data transfer 
cycle so that a logic decision to terminate upon Word 
Count Register Overflow can be reached before the end 
of the last cycle. 


8.6.10 Write DMA data transfers from the user interface to the 
formatter internal FIFO memories terminate when the 
Word Count Overflow Signal (WCROVFL) is received from 
the user interface. DMREQ(L) if active will be returned 
to the inactive state within 200NS of the leading edge 
of the SWROVFL Signal. 


8.6.11 The Word Count Register Overflow Signal generated by 
the user interface may be either a pulse or a level but 
must be a minimum of 100NS wide. 


8.6.12 If the Word Count Overflow Signal is issued prematurely 
by the user, DMA transfers terminate immediately, but 
the controller will continue to write alternately the 
last two words transferred to the FIFO memories onto 
the selected disk until the formatter internal Word 
Count Register Overflows and the end of the last 
addressed sector is reached. 


FIGURE 7 


OPTIONAL DATA PORT 
PHOENIX 200 FORMATTER 
WRITE DATA TRANSFER TIMING DIAGRAM (3 FULL CYCLES) 


. | (FIFO Full) 
Source Signal - Cycle #1 Cycle # 2 Cycle # X | Cycle X +1 
GO 7 500 Min. | | 
F DMREQ(L) . | | se Note 6 | 
, 7 ~ Ve _ oc VIS as 
one J a A a 
| rit es tf 4/ +f 
| 
DMACK (L f' 
U (L) | a ‘f 
| 
U BUSDATA L : 
| >O 
{ 
y DMLDSTB (L) = | 


~_ eee owe eee 


HOO my 
eee 150 
min 
500 Min 
Notes ; 


1. Timing is at Formatter Interface Connector | 

2. All Signals are active when low (Negative Logic) at Interface 

3. Data On Buss is valid during DMLDSTB(L) Pulse Interval 

4. Transfer rate is controlled by user by controlling frequency of DMLDSTB(L) and DMACK 
5. All times are in nanoseconds 

6. DMREQ(L) is not valid until 200 ns min. after leading edge of DMACK(L) 
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Read Data Transfer Timing Diagram 


Read Operation Definition 


A "Read" disk formatter operation for purposes of this 
discussion is defined as being a transfer of 16 bit data 
words from the selected disk to the Phoenix 200 Formatter 
and thence to the user interface. 


Interface Timing Reference 


All timing information given, unless otherwise specified, 
is at the Formater Optional Data Port interface connector. 


Read Operation Initiation 


A "Read" operation is initiated by activatingthe 
formatter "GO" bit after properly initializing the 
formatter registers with appropriate transfers defining 
the specific operation to be performed, 


Data Transfer Direction Establishment by DMDIR Signal 


When the read operation is specified the formatter 
immediate:y establishes the direction of all data 
transfers required by forcing the DMDIR Signal to the 
active state (low). 


This signal will remaian at this state for the duration 
of any read operation. 


Data Transfer from Formatter to User Interface Overview 


At the start of a read operation, the formatter internal 
FIFO memories are empty. 


Data transfers from the selected disk to the FIFO 
memories will begin when the disk is on the correct 
cyclinder and sector. 


Words received from the selected disk are alternately 
temporarily stored in one of the two internal FIFO 
memories. All odd words are normally stored iN FIFO 
memory #1 while all even words are stored in FIFO memory 
#2. 


Data transfers to the user interface are initiated when 


data is present in the FIFO memory and will persist 
until no data is contained in either FIFO memory. 


Il 


9.6 
9.6.1 


9.6.2 


9.6.5 
9.6.6 


Data flow from the selected disk to the FIFI memories 
terminates when the formatter internal Word Count register 
overflows. 


Data flow from the FIFO memories to the user interface 
terminates when the Word Count Register in the user 
interface overflows and activates the WCROVFL Signal. 


Read Data Transfer Cycle Sequence (Reference Fig. 8) 


Each read data transfer cycle is initiated by DMREQ(L) 
being active, indicating that the associated FIFO memory 
buffer contains data to be transferred to computer memory 
via the user interface. 


Upon detection of DMREQ(L) the user, when his interface 
is ready to accept data, should activate the DMRDSTB(L) 
Signal. | 


The formatter, upon detection of the DMRDSTB(L) Signal, will 
put the data to be transferred on the formatter data bus. 

A maximum of 200 NS from the leading edge of a DMRDSTB(L) 
pulse, data is guaranteed to be valid at the Formatter 
interface connector. —-—- 


The user should strobe data from the bus into the user 
interface 300NS minimum from the leading edge and 
during the DMRDSTB(L) Signal Interval. 


The DMRDSTB(L)Signal pulse must be a minimum of 350NW wide. 


The formatter, upon detection of the trailing edge of 
the DMRDSTB Signal Pulse, will immediately remove data 
from the formatter bus. Data, then, is not valid after 
DMRDSTB(L) is removed. 


THE DMRDSTB(L) Signal, once removed at the end of a read 
DMA data transfer, must remain inactive for a minimum of 
200 NS before it can be activated again for the next 
read data transfer cycle. 


The DMACK Signal may be issued at any time during the 
current cycle or at some convenient time previous to the 
current cycle. (Transfer Cycle Look Ahead). 


The data transfer request signal will become valid a minimum 


of 200 NS from the leading edge of the DMACK Signal providing 
there is another data word available in FIFO memory. | 
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FIGURE 8 
Phoenix 200 Formatter 
Rea@ Timing Diagram (Two Cycles) 


Optional Data Port Interface 


(FIFO Empty) 
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DMRDSTB ( | | 


| 
ae ‘i 
VALID (L) : RRS 


| ! 
USER DATA 
DATA STROBE (L)’. Y 


| 
sf00 x 


Notes: 

1. Timing is at Formatter Interface Connector. 

2. All signals are active when low (negative logic) at interface. 

3. Data On Buss is valid 200 ns from leading edge of DMRDSTB(L) to end of DMRDSTB(L) Pulse. 
4, Transfer rate is controlled by user by cuntrolling frequency of DMRDSTB(L) & DMACK. 

5. All times are in nanoseconds. 


OF 


DMREQ(LEs not valid until 200 ns min. after leading edge of DMACK(L). 
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9.6.10 


9.6.11 


9.6.12 


9.6.13 


After the read data for a given cycle has been transferred 
from the formatter to the user interface per above, sub- 
sequent read data transfers may take ara as required by 
repeating the above sequence. | 


Note: The user effectively controls the read Data 
Transfer Timing and data transfer rate by 
the DMRDSTAB(L) and DMACK Signals. 


The user interface should increment the Word Count 
Register at the beginning of each read data transfer 
cycle so that a logical decision to terminate upon 
word count overflow can be reached before the end of 
the last cycle. 


Read data transfers from the formatter to the user 
interface terminate when the Word Count Register over- 
flow signal (WCROVFL) is activated by the user interface. 


DMREQ(L) if active will be returned to the inactive 
state within 200NS of the leading edge of the WCROVFL 
Signal. 


The WCROVFL signal may be 6ither a pulse or a level 
but must be at least a minimum of 100NS wide. 
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aN 
epesh 2 


10.0 
10.1.1 


10.2.1 


10.3.1 


10.4.1 


SOs oe Lb 


10.6.1 


10.7.1 


10.7.2 


Data Transfer Considerations 


Two First in First Out (FIFO) memories are contained in the 
Phoenix 200 Formatter. All data to be transferred to or 
from disk drives connected to the formatter is buffered in 
one of the two FIFO memories in the formatter. 


The two FIFO memories in the formatter are alternately used 
for temporary data storage on a word basis in order to 
maximize data transfer throughout rate. 


Normally all odd words are buffered in FIFO1 while all even 
words are buffered in FIFO2. 


Maximum theoretical data transfer (16 bit words) rate is 2.0 
MHZ which is more than ample for interfacing to current 
generation computers and associated peripheral equipment. 


The actual data transfer rate in a disk subsystem using the 
Phoenix 200 Formatter is determined by the user. 


All formatter interface signals are negative active at the 
user connector. 


Data transfers normally utilize the same 16 bit bidirectional 
data bus used for direct program control register loading 
and reading. 


Data transfers may be optionally made over a separate 16 bit 
bidirectional data used exclusively for data. 


The optional data port interface is available on all printed 
circuit versions of the Phoenix 200 Formatter and requires a 
separate cable and associated connectors. 


If the standard data buss is used for DMA data transfers, the 
user coupler interface must resolve any formatter bus usage 
arbitration necessary to insure that no attempt is made to use 
the formatter bus for DMA and direct program control 
Operations during the same physical bus cycle. 


The DMACK signal must be issued only once for each data 
transfer. 
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~ RECOMMENDED INTERFACE 


OPTIONAL DATA PORT 
Drivers, Receivers, Termination, and Cable 


SIGNAL LEVEL DEFINITION: 
| ALL SIGNALS ARE LOW, ACTIVE TRUE 
LEVELS : TRUE= LOW= 0.7 vpc @ 100MA 


FALSE= HIGH= 3.5VDC 


DATA BUS DRIVERS/ RECEIVERS/ TERMINATION (BIDIRECTIONAL) 


CUSTOMER INTERFACE FORMATTER 


ad 


et es Tg Owe «ee | SY +5 


RECEIVED | s00| a 
DATA < 300 -»> 
aon i —= | Rp 
TI-75138 | 
AMD-AM26S19 | § | 


or Equivalent ; | | 


CONTROL SIGNALS DRIVERS/RECEIVERS/TERMINATION Z 


sees 
CUSTOMER/FORMATTER CUSTOMER/FORMATTER 
> +5 | | y +5 
> 100 | | : 100. 
{_» —— > 
75452B | | 300 @ SIG-SP380 . 
or Equivalent 300 SIG-8T37 
= =  WNAT-DM8837 
| | _ or Equivalent —_ 


RECOMMENDED CABLE 
3M Part No. 3476/50; Flat Cable with Ground Plane and Drain Wire 
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PHOENIX 200 FORMATTER 
_ OPTIONAL DATA PORT 


USER INTERFACE CONNECTOR SIGNAL/PIN ASSIGNMENT 


PIN # SIGNAL NAME DIRECTION 
i GND | _ 
2 GND _ 
3 GND — 
4 &DB@L +BI. 
e) DB1L | BI CONNECTOR TYPE USED ON 
: a — : a7 BOARD 2 OF FORMATTER: 
8 DB4L BI 3M # 3433 - 1002 
9 DB5L = BI 
10 DB6L BL 
11 DB7L BL 
12 DB8L BI 
13 DBOL BL 
14 DBLOL BL 
15 DB11L BL 
16 DB12L BL 
17 DB13L BL 
pt NOTE: BI denotes BIDIR- 
og ECTIONAL signal 
21 = | - | 
22 ~ _ 
23 - = 
24 WCROVFL £@TO FORMATTER 
25 mR 
26 DMRDSTB (L) TO FORMMATER 
27 DMLDSTB (L) TO FORMATTER 
28 _ - 
29 - = 
30 ~ - 
31 = - 
32 ~ - 
33 - - 
34 - - 
35 - - 
36 DMREO (L) FROM FORMATTER 
37 DMDIRL FROM FORMATTER 
38 - - 
39 - = 
40 - - 
Al ~ - 
42 DMACK (L) TO FORMATTER 
43 DSKXFRD (L FROM FORMATTER 
44 ~ i = 
45 ~ - 
46 - = 
47 - - 
48 GND - 
49 GND - 
50 GND = 
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Introduction 


This manual is intended to provide the user all of the informa~ 
tion necessary to utilize the Autoswitch option to the Phoenix 
211 Disk Controller. 


Autoswitch Functional Definition/Description 


The Autoswitch Assembly Option is used in conjunction with the 
Optional Data Port Interface of the Phoenix 211 Disk Controller. 
(Reference: Phoenix 211 Optional Data Port Manual) 


The Autoswitch option enables the Optional Data Port Interface 
of the Phoenix 211 Disk Controller to conduct data transfers 


with either computer memory or user supplied external equip- 


ment under direct program control. 


The Autoswitch Option is in effect a programmable digital 
electronic switch, with two positions; Computer Port Enable 
and External Port Enable. 


2.3.1 Computer Port Mode. When the Autoswitch is in the Computer 


Port Mode, data transfers can be conducted between the com- 
puter memory adn the Data Port Interface of the Phoenix 211 
Disk Controller. 


This permits the user to access data from and store data on 
any disks connected to the Phoenix 211 Disk Controller. 


2.3.2 External Equipment Mode. When the Autoswitch is in the Ex- 


ternal Equipment Port Mode, data transfers can be set up by 
the computer program, but all data transfers will take place 
between the user supplied external equipment and the Data 
Port Interface of the Phoenix 211 Disk Controller. 


This capability maximizes the total system throughput by 
eliminiating the necessity to transfer large amounts of bulk 
data from user external equipment to computer memory and 
thence from computer memory to the disk drive(s). 


2.3.3 Switch Position Control 


2.3.3.1 Program Control. The position or mode of the Autoswitch 


1S programmable and may be changed by the execution of 
one computer instruction. (See Section 4. ) 


2.3.3.2 Manual Control. A Manual Control Switch is physically 


provided on each Autoswitch Assembly to permit direct 
manual control of the Autoswitch position or mode. 


3.0 
3.1 


3.5 


General Specifications 


Physical Size = 83" xX 15" Standard 


1.) 8% X 15" Standard Hex Printed Circuit Board with Notch 
cut at connector locations A & B to permit board to be 
mounted in outside slots (1 & 4) of standard DEC PREIS 
Systems Unit Assembly. 


Weight: 1.5 Lbs. excluding cables 

Power Requirements: 2.0 amps +5V+10% VDC 
(Supplied by computer or Bystems unit 
backplane) 


Environmental: Temperature and humidity tolerances exceed 
those required by the host computer system. 


Connector Cabling Requirements 


3.5.1 External Equipment Port = Connector J2 


3.5.2 Computer Data Port 


3.5.3 Phoenix 211 Data Port 


4.0 
4.1 


4.2 


Connector Jl 


Connector J3 


ul 


Programming Interface 


General 


é 
- 
Sale 


The programming of the Autoswitch is as simple as possible. 
One bit is provided, the state of which is controlled 
directly by the programmer, and which also determines the 
mode of the Autoswitch. 


This bit can be both loaded and read. Further specifics are 
given in the following subsections. | 


Autoswitch Control Register (Typical Address - 164600) 
| 15 8 7 6 gp 


Not Used Not Used 


Autoswitch Mode Control 


4.2.2. Register Format Explanation 


4.2.2.1 The Autoswitch Mode Control (Bit 07) is the only bit used 
in the word. All other bits when the register is read 


will be zeros. 


4.2.2.2 The state of the Autoswitch Mode Control Bit directly deter- 
mines the state of the Autoswitch Mode per the following: 


Autoswitch Mode Control Autoswitch Mode 
Bit State | Selected 
g Computer Port 
1 External Equipment Port 


4.2.3 Initialization Mode. The Austswitch Mode Control bit is in- 
1tialized to the reset or Computer Port Mode state at system 
initialization. 


4.3 Timing Considerations - None 
The Autoswitch switches mode immediately upon command. 


5.0 Autoswitch Register Address Selection (Reference Drawing D1-016-02A, 


Sheet 2) 


5.1 The address of the Autoswitch Mode Control Register is completely 
manually selectable by staples at component locations D8 and D9 on 
the Autoswitch printed circuit board assembly. 


5.2 These staples are labeled AO-Al2 and shown on Sheet 2 of logic 
drawing D1016-02A. 


5.3 The nominal staple settings shown represent a base address of 
164600. 


5.4 Table 1 shows the staples used to control the Autoswitch Register 
address and the corresponding assigned address bits. 


5.5 Appendix A shows the block of addresses to be used for bale ala 
Autoswitch Assignments. 


TABLE l 
Phoenix 211 Autoswitch 


Mode Control Register Address Selection 
(Reference D1016-02A Sheet 2) 


Address Bit Controlling Staple Designation 
Al2 Al2> 
All All 
Al0 © | | A10 
A09 A09 
A09 | A09 
A08 A07 
A06 — A06 
AO05 . A05 
A04 ~A04 
A03 | | A03 | _ 
ae | A02 _ 
AOl | AOl | 
NOTE: 
1.) Staple Removed = logic 1 
2.) Staple Inserted = logic 9 


ae. a 


Manual Mode Control of Autoswitch Mode 


A manually controlled switch is provided at the top left hand 
Side of the Autoswitch printed circuit board assembly. 


This switch is provided to facilitate debugging and mainten- 
ance of the Autoswitch by enabling an operator to manually 
force the Autoswitch into the External Equipment Port Mode. 


External Equipment Switch Position 


When the mode control switch is in the External Equipment posi- 
tion, data will be transferred between external equipment sup- 

plied by the user and the Optional Data Port Interface on Board 
2 of the Phoenix 200 Formatter irrespective of program commands. 


This is accomplished by unconditionally forcing control element 
Cll shown on Sheet 2 of D1016-01B to the set or External Equip- 
ment state. 


Computer Port Switch Position 


When the mode control switch is in the Computer Port Position, 
data will normally be transferred between the computer memory 

and the Optional Data Port Interface on Board 2 of the Phoenix 
200 Formatter, unless the Autoswitch is specifically commanded 
to the External Equipment via a user program. 


In effect the Computer Port Switch position is the "normal" 
switch position and enables the Autoswitch mode to be controlled 
via user program commands. 


NOTE: 


If the Autoswitch Mode Control Switch is put into the “External 
Equipment Port" position and is then returned to the "Computer 
Port" position, the Autoswitch will remain in the External 
Equipment Port Position until a initialization Signal is issued 
by the host computer or the Autoswitch is specifically commanded 
to the "Computer Port" position via a user program. 


Phoenix 211 Autoswitch System Configuration and Installation 
(Reference Figure l 


Figure 1 shows the physical relationship between the Autoswitch 
and other elements of a Phoenix 211 disk subsystem. 


FIGURE l 


AUTOSWITCH SYSTEM CONFIGURATION 


TD SE + ane © ED 


PDP11l 
COMPUTER 


PHOENIX 211 (To User External 


COUPLER : 
. & BOARD Equipment) 
Cable #B/PL 1016-07A D/PL 1016- 
#B/ Cable #D/ =. 6 
- cp —— 


: | g1_ | 
| BOARD 1 


PHOENIX 200 
FORMATTER 


BOARD 2 
PHOENIX 200 
FORMATTER 


Optional Data Port 
Interface 


Cable #B/PL 1016-06A 


* Shielded Ribbon Cable 


. 
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Appendix B 
( Computer Port Connector (Jl) Signal/Pin Assignment 
PIN # SIGNAL NAME DIRECTION 
Jl GND - 
J2 GND - 
J3 GND - 
J4 DB@L BI 
J5 DB1L BI 
J6 DB2L BL 
J7 DB3L BL 3 
J8 DB4L BI 
J9 DB5L BL 
S100 BOD 
Sl BIE BT eee NOTE: BI denotes 
J12 DB8L ee ee | BIDIRECTIONAL 
S130 DBOU BT signal 
J14 DBLOL BL 
J15 DBLIL BI 
J16 DB12L BI 
Jl? DB1L3L BI, 
J18 DRL4L | ae: 
J19 ~ DBI5Lh ——— BL 
J20 = as ral 
J21 - ) _ 
J22 - cesses ee 
J23 ~ _ 
J24 WCROVFL TO FORMATTER 
J25 - - 
326 DMRDSTB (L) TO FORMATTER 
J27 DMLDSTB (L) TO FORMATTER 
J28 - - 
J29 - = 
730 ~ - 
J3l _ Ss - 
J 32 = ~ 
J33 ns — 
J34 - -~ 
J35 ia —_ 
“336 DOMREO(L) FROM FORMATTER 
“J37 DMDIRL FROM FORMATTER 
338 pan ‘eas 
339 aes =< 
J40 ‘on pan 
J4] = me 
J42 DMACK (L) TO FORMATTER 
J43 DSKXFRD(L) “FROM FORMATTER 


Cy Gy 
! 
{ 


rd GND = 
SAD _ GND. 
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Appendix C 


Data Port Connector (J3) Signal/Pin Assignment 


PIN # SIGNAL NAME DIRECTION 


J3-18 DB1L4L — oe BI 

J3-19 DB15L | i 7 BI 

33-20 is | ; = NOTE: BI denotes BIDI- 
J3-21 a : - RECTIONAL signal 
J3-22 ~ - rs 
J3-23 - : A 
J3-24 WCROVFL TO FORMATTER 

J3-25 ~ - 

J3-26 DMRDSTB (L) TO FORMATTER 

J3-27 DMLDSTB (L) TO FORMATTER 

J3-28 ~ | - 

J3-29 ~ = 

J3-30 7 - ~ 

J3-31 - | o~ 

J3-32 ~ _ 

J3-33 ~ ~ 

J3-34 ~ = 

J3-35 - > 

J3-~-36 DMREQ (L) FROM FORMATTER 

J3-37 DMDIRL FROM FORMATTER 

J3-38 ~ ~ 

J3-39 _ - 

J3~-40 - - 

J3-41 _ ~ 

J3-42 DMACK (L) TO FORMATTER 

J3-43 DSKXFRD (L) FROM FORMATTER 

J3-44 _ : - 

J3-45 - - 

J3-46 ~ - 

J3-47 - ~ 

J3-48 GND - 

J3-49 GND ~ 


ane apes tae etecanem Sie Ae Ran ARRON ES eed Ian ye At RSE A ttt 
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Appendix D 
( External Equipment Connector (J2) Signal/Pin Assignment 
PIN # SIGNAL NAME DIRECTION 
J2-1 GND : 
Jo-2 GND | n 
J2-3 GND as 
J2-4 DBSL BI 
J2-5 DBLL BI 
J2-6 DB2L BI 
J2-7 DB3L BI 
Jo-8 —pB4L BI 
DB5L BI 
DBOL Bi 
DB7L BI 
DB8lL  .....©§856sBI | : 
DB9L SSB See? 
SETTe —___37___ 1.) CONNECTOR USED ON | 
AUTOSWITCH IS 
DBT 2) = BERG 65268-0111. 
DBL3IL BI idle ti dncto 
TEE —___—__—_____#4___ 2.) REQUIRED USER MATCH- 
== | = ING CONNECTOR IS 
— = 3M3433-1002 OR 
= : EQUIVALENT. 
— = 3.) BI denotes BIDI- 
WCROVFL TO FORMATTER RECEIONAE Gicnal 
DMRDSTB (L) | TO FORMATTER 
DMLDSTB (L | TO FORMATTER 
DMREO (L FROM FORMATTER 
DMDIRL FROM FORMATTER 
DMACK (L) TO FORMATTER 
DSKXFRD (L) FROM FORMATTER 
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Appendix E 
External Equipment Port Reguired User Specifications | 


= a RECOMMENDED INTERFACE | 


a '. OPTIONAL DATA PORT 
Drivers, Racerver et Termination, and Cable 


SIGNAL LEVEL DEFINITION: 
: ALL SIGNALS ARE LOW, ACTIVE TRUE 
LEVELS . QRUE= LOW= 0.7 VDC @ 100MA 


FALSE= HIGH= 3.5VDC 


DATA BUS DRIVERS/ RECEIVERS/ TERMINATION (BIDIRECTIONAL) | 
CUSTOMER INTERFACE _ : FORMATTER 


ES REE RR gh = i: 7 | [_ 545 } on 
__ 7 ” | 
DATAXXH 100 | 4 | | 
DATA “ ch | OF 2 . 00 te > | el ; ~y 
,  ~ __ J = 7 pas | ee Se aaa. | 
 §I-75138 a ee | _ : 
AMD-AM26S19 a. ae 


jor Equivalent — -_ eh j | (| ve a ar ae 


‘CONTROL SIGNALS DRIVERS /RECEIVERS /TERMINATION 


CUSTOMER/FORMATTER |. - °° |. <. CUSTOMER/FORMATTER . 
| . 5 r) . 2 | | id . +5 
- 100 yO | 100 , 
75452B - | | : ' 3005  SiIG-SP380. 
or Equivalent | 300 ! . ! 3 SIG-8T37 


=. : : —  NAT-DM8837 
avers 7 . _| : a | | or Equivalent _ 
RECOMMENDED CABLE | 

. 3M Part No. 3476/50; Flat Cable with Ground Plane and Drain Wire 


7.1 Autoswitch Board Installation 


The Autoswitch Board is physically a standard "hex" printed cir- 
cuit board with a notch in the A & B connector section. The 
board may be physically plugged into a standard small peripheral 
controller slot (SPC) in any PDP11 computer or BA11K Expansion 
Box backplane. Installation of the Autoswitch Board simply con- 
sists of physically plugging it in to any available backplane 
slot after having first determined the mode control register 
address via staple selection as outlined in Section 5. 


7.2 Computer Port Cabling (J1) 


7.2.1 The Computer Port on the Autoswitch is physically provided by 
connector Jl on the Autoswitch Board. (Connector Jl is the 
rightmost connector on the top of the board. Reference Assem- 
bly Drawing D1016-03) 


7.2.2 J1, the Computer Port Connector is physically cabled to J3 of 
the Phoenix 211 Coupler Board and J1 of board 1 of the Phoenix 
200 Board 1 as shown on Figure 1., via Cable B/PL 1016-07A. 


7.2.3 Installation cf the Computer Port Cable is accomplished by 
Simply plugging the labelled cable connectors. 
into the matching connector receptables on the Autoswitch 
Board, 211 Coupler Board and Board 1 of the formatter. 


7.3 Data Port Cabling (J3) 


7.3.1 The common Data Port Interface of the Autoswitch is physically 
provided by connector J3 on the Autoswitch Board. (Connector 
J3 is the leftmost connector on the top of the board. Refer- 
ence Assembly Drawing D1016-03) 


7.3.2 J3, the Data Port Connector is physically cabled to Jl of 
board 2 of the Phoenix 200 Formatter as shown on Figure 1 via 
cable | 


7.3.3 Installation of the Data Port Cable is accomplished by simply 
| plugging the labelled cable connectors into the 
matching connector receptacles located on the Autoswitch and 
board 2 of the Phoenix 200 Formatter. 


7.4 External Equipment Port Cabling (J3) 


7.4.1 The user External Equipment Port of the Autoswitch is physically 
provided by connector J2 on the Autoswitch Board. (Connector 
J2 is the center connector on the top of the board. Reference 
Assembly Drawing D1016-03) 


7.4.2 J2, the External Equipment Connector is to be physcially 


connected to user supplied external equipment as shown on =. 
Figure l. | | ‘oS 
NOTE: | 


1.) The user designed external equipment interface 
logic must conform to the Phoenix 211 Optional 
Data Port Interface electrical and signal timing 
specifications as outlined in the Phoenix 211 


Optional Data Port Interface Manual. 


2.) Appendix D defines the required physical connector, 
cable and signal pin assignments of user equip- 
ment to be connected to this interface. 


8.0 Autoswitch Testing (Reference Figure 2) 


The Autoswitch may be tested completely using the standard 
supplied Phoenix 211 Disk Diagnostics and two cabling con- 
figurations as shown in Figure 2. 


8.1 Test Position l - Computer Port Data Path Test 


8.1.1 In the Computer Port Data Path Test, the Coupler cable is 
connected to the Autoswitch Computer Port Connector and 
the Autoswitch is electrically switched to the Conpyees 
Port position. 


NOTE: | 
This is the default mode of the Autoswitch. 


8.1.2 All data transferred between the disk and the computer is 
thus constrained to flow through the Computer Port of the 
Autoswitch and the Optional Data Port Interface of the 
Phoenix 200 Formatter. 


8.1.3 The integrity of the Autoswitch Computer Port Data Path 
is verified by running Diagnostic Tests 0 - 25 as a single 
group. 


8.2 Test Position 2 ~- External Port Data Path Test 


8.2.1 In the External Data Path Test the coupler cable is connected 
to the Autoswitch External Port Connector and the Autoswitch 
is electrically switched to the External Port position under 
direct program control. — 


NOTE: 


1.) The Autoswitch may be forced to the External 
Equipment Mode by putting the Manual Mode Control 
Switch located on the top of the Autoswitch Board 
to the External Equipment Position. 


2.) The Autoswitch may be switched to the External 
Equipment Mode under control of the supplied 
Phoenix 211 Diagnostic Program by depositing. 
in location AUTOSW of the program. 


All data transferred between the disk and the computer is 
thus constrained to flow through the External Port of the 
Autoswitch and the Optional Data Port Interface of the 
Phoenix 200 Formatter. 


The integrity of the Autoswitch External Port Data Path 
is verified by running Diagnostic Tests 0 - 25 as a single 
group. | 


The Autoswitch External Port position is selected by 
depositing a "1" into the "Autoswitch" control memory 
location of the diagnostic program prior to initiating 
the test. 
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Appendix A 
-Autoswitch Unibus Address Assignments 


Autoswitch Unit No. Assigned Base Address 


1 164600 
2 164602 
3 164604 
4 164606 
5 164610 
6 164612 
7 164614 
8 164616 
9 164620 _ 
10 164622 oe 
11 164624 | 
12 164626 
13 164630 
14 164632 
15 164634 
16 164636 
17 164640 
18 164642 
20 164646 
21 164650 
22 164652 
23 164654 


164656 


NO 
> 
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PHOENIX 211 DISK CONTROLLER 


( | MULTIPLE COMPUTER PORT OPTION SPECIFICATION 
Revision B 


October 15, 1977 


Phoenix 211 Disk Controller 


Multiple Computer Port Option 


Purpose 


The multiple computer port option enables up to four PDPll 
Computers to retrieve data from and store data on common 
storage module type disk drives connected to one Phoenix 
200 Disk Formatter. Access to the common formatter is 
provided on a selectable equal priority or controlled 
priority basis. 


Overview - (Reference Figure 1) 


Each PDP1l1l Computer in a multiple computer disk subsystem 
contains a Phoenix 211 Coupler Board which physically 
interfaces the computer to the common formatter bus. 


The common formatter bus is "daisy-chained" from the 
formatter to each of the 211 couplers associated with each 
computer to be included in the disk system. The formatter 
interface is terminated at the last* 211 coupler board. 


Arbitration logic is contained within the formatter to 
insure that the common formatter resource is allocated 
to the connected computers on a request basis with 
failsafe timeout provisions. 


Operation 
General 


The common formatter is "shared" between all computers 
in the system on a mutual exclusive basis. Requests are 
made to the computer port arbitrator by each of the 
computers whenever disk operations are to be performed. 


The arbitrator fields all requests for the use of the 
formatter and assigns the formatter to the requesting 
computer ports on a equal or selectable controlled priority 
basis. 


Once the formatter has been assigned to a given port, 
the associated computer may use the formatter to conduct 
as many disk operations as desired. When the formatter 
1s so assigned to one computer port in the system all 


Figure 1 
XYLOGIC PHOENIX MULTIPLE PDP-11 COMPUTER DISK SYSTEM CONFIGURATION 
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other computer ports are prohibited from using the formatter. 


The formatter is normally released for use by other ports 
when the current assigned computer port removes its "request" 
Signal at the conclusion of its disk operations. 


However, the arbitrator also monitors actual formatter 
usage and will automatically reassign the formatter to 
another port if no activity is detected on the currently 
assigned port within a selectable, predefined time interval. 


When the formatter is assigned to a requesting computer 
port by the arbitrator an interrupt is automatically 
generated to the associated computer by the 211 coupler 
board to facilitate system software. 


3.2 Detailed Operation 
Secek Formatter Request Bit (Bit 5 of the 211 DCSR) 


Requests for use of the formatter by any computer port 
are initiated by setting the "Formatter Request" Bit. 


This Bit sets an internal control memory element which 
sends a unique request Signal to the arbitrator. 


No further action can be taken by the programmer until the 

( arbitrator assigns the formatter to his port, at which time 
the controller becomes ready and will generate an interrupt, 
if enabled. 


The Formatter Request bit must be set and the port 
be assigned as per above before any disk operations can 
be initiated. 


3.2.2 Computer Port Assignment 


1. The arbitrator utilizes a four state scanner and asso- 
Ciated control logic to allocate the common formatter 
to the maximum of four computer ports. 


2. When the formatter is unassigned, the arbitrator se- 
quentially scans the request signals from the com- 
puter ports. When a request Signal is detected the 
scanner is stopped and the binary state is issued to 
all computer ports over two signal interfaces. 


3. Each computer port is assigned a strappable port 
number. (g-3). See Appendix A for staple selection. 


When the assigned port number is issued by the arbi- 
trator, all requesting ports automatically compare this 
value with the associated preassigned physical port 
number. | 


The requesting port associated with the matching 
preasSigned port number then becomes ready, generates 
an interrupt to the host computer, and is free to 
initiate any and all appropriate disk transfers via 
the formatter. 


Formatter Release 


When all desired disk operations have been completed by 
the current assigned computer port, the formatter is 
released for use by other computer ports by resetting 
the Formatter request bit. 


This removes the aeuseracen port 
request signal to the formatter arbitrator, and causes 
the arbitrator to reassign the formatter to some other 
requesting computer port. 


Formatter Reassignment Priority Options 


Computer Port Formatter Requests may be serviced on a 
selectable equal priority or a controlled priority basis. 


If the equal priority option is chosen, the arbitrator 
scanner will always sequentially scan all of the computer 
ports for formatter requests. Hence, all computer ports 
have an equal opportunity to obtain formatter access. 


If the controlled priority option is selected, the arbi- 
trator scanner will always be reset to state § when re- 
leased, and then sequentially scan the associated ports 
for new requests. 


Hence, this option assigns the highest priority to port 
@ and the least priority to port 3. 


Automatic Timeout Port Reassignment 


The arbitrator contains a automatic timeout feature 
which will automatically reassign the formatter to 
another requesting port if no activity is detected on 
the currently assigned port within a selectable, prede- 
fined interval. 


Physical Configuration 


Phoenix 211 PDP1ll Coupler 


One Phoenix 211 PDP11l Coupler Board is required for 
each PDP11 Computer that is to utilize the Phoenix 
200 Formatter. 


Phoenix 200 Formatter 

The common Phoenix 200 Formatter is packaged in one PDP1l 
systems unit and may reside in any one of the system 
PDP1l computers. 


The formatter physically interfaces to the system disk 
drives. 


Coupler Cabling 


A shielded ribbon cable is required between the formatter 
and each cpu coupler card. 


APPENDIX A 


MULTIPLE CPU STAPLE SELECTION 
1) To enable the Multi-CPU option 


A) Install W36 on Phoenix 200 Board 1 
B) Remove W22 on Phoenix 211 coupler card 


2) 211 Coupler Port Selection 


NOTE: On a given system each coupler must be assigned a 
a different port number. 


3) To enable the controlled priority option install W4l1 on 
Phoenix 200 Board l. 
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Introduction 


Storage Module media is not as perfect as Disk Drive Vendors 
would like it to be. The bit recording density of about 
6000 bpi is state of the art and requires a head flying 
height and coating thickness of about 20 micro-inches. 

(The figure for 2314 type packs is 60 micro-inches.) 


Practical testing has revealed that 100% of all unrecover- 
able errors are one, two or three bit bursts. Disk Drive 
Vendors specify that a track shall not have more than one 
burst error and it, in turn, shall be no longer than 11 
bits long. Cylinder 0 (heads 0 and 1) shall have no errors. 
Also, there shall be no more than 30 correctable error 
tracks per 80 MB pack. 


Based on the above, a Storage Module Disk System has the ability 
to either bypass bad tracks or to perform error correction on 
them. One solution to the potential problem is an error 
correction scheme. 


Principles of Error Detection 


A checkword is appended to the message (data field) when the 
information is written on the disk. The checkword is obtained 
as the remainder when the messace is divided by a carefully 
chosen number known as the generator polynomical. 

——————————_  N Bits————___._._» 

€M inf bits —>» © (N-M) Redundancy—> 
The above figure shows a message of M information bits having 


added to it (N-M) redundancy bits. The redundancy bits are 
achieved as follows: 


Let M(X) equal the message polynomial. 
Let P(X) equal the generator polynomial. 


Hence, M(X) = 9(X) + R(X) where 9(X) and R(X) are respectively 
the quotient and remainder following division. The quotient 
has no real significance and is discarded but R(X) becomes 
the (N-M) redundancy bits shown above. Hence, the total mess- 
age (information plus redundancy) can be expressed as: 

(N-M) | 
Xx M(X) + R(X) 
Q(X) P(X) 


N (X) 


If the received message can be divided by the polynomial | 
P(X) without a remainder, then it has been received correctly 
and further action is not needed. 


Choice of Polynomial 


The strength or weakness of a redundancy scheme is intimately 
tied to the choice of polynomial and this depends on the type 
of errors to be expected. Data transmission suffers from 
long burst errors. High-speed solid-state memories suffer 
from isolated single-bit errors. Rotating magnetic memories 
compromise between these two extremes and suffer from short 
bursts (1-3 bits). The polynomial chosen was a Fire Code 

and thus is of the following form: 


P(X) = P1(X) (X¢ + 1) 


Where P(X) is the generator polynomial for a Fire Code; this 
must have two properties. (1) P1(X) iS a primitive (irreduc- 
ible) polynomial of degree M and order E. (Note, the degree 
Of a polynomial is defined to be the greatest power of X in 
which the coefficient is non-zero and E is defined to be 
(2°°°1). (2) The parameter C must not be divisable by E. 


The above Fire code polynomial will have the following prop- 

erties: (1) The length of the code, N, is equal to the least 
common multiple of E and C. This works out to be (2/-1)c. 

(2) The number of redundancy bits is equal to (M+C). (3) The 
number of information bits, M, is equal to (2°'-1)C-(M+c). 


The polynomial chosen for the Phoenix 211 Disk Controller is 


as follows: 
1l 2 | 21 
P(X) = (X + X + 1) (X +1) 


The degree of the Pl (X) portion is 11 and E is therefore 
equal to (211-1) or 2047. ‘The length of the code is equal to 
(E-C) where C equals 21. Hence, code length equals (2047-21) 
bits. The number of redundancy bits is equal to (M + C) or 
(11 + 21). 


In summary, the above polynomial will Support a record length 
up to 2680 words and each record will be followed by a 32 bit 
checkword. 


Error Detection and Correction Performance 
ll 2 21 
The polynomial chosen was P(X) = (X + X +1) (X + 1) 
32 23 Zi. dk 2 
= X + X +X +X +X +4] 


This will detect two error burst of combined length 22, one 
error burst of length 32 and any odd number of errors. This 
will correct any single burst up to 11 bits long. 


5. Programming Details 


The Phoenix 211 has an ECC (error correction code) capa- 
bility which will detect and correct an error by reconstruct- 
ing a portion of the data within the specified code word 
length, which is fixed The burst ECC code will correct 

an error which must fall within the specified length of 

the burst. The actual location of the burst within the 

code word (data field of a sector) is irrelevant. 


Any errors outside the specified burst length will be de- 
tected but not corrected. The ECC hardware, in this case, 
will yield an ECC uncorrectable error. The Phoenix 211 
logic contains the hardware to find the burst within which 
the read error is included and determine the exact location 
of the burst within the data field. 


The ECC pattern register contains the actual error burst 
and the ECC positon register contains the address for de- 
termining the actual location of the error burst within 
the data field. 


NOTE: The actual correction of the data field is done by 
the software with the help of the ECC poston and 
ECC position and ECC pattern registers. 


6. ECC ister Formats 


(A) ECC Bit Position Register (764016) 


rT 13 | 11 3 1 0 
Bit Name Function 
0-12 Bit Position Address Contains the exact location 
(Read Only) of the error burst within 


the data field following the 

completion of the error 

correction procedure. Upon 

completion of the ECC pro- 

‘cess the formatter will load 

this register with the physi- 

| cal location of the firstbit of 
; the ll-bit error burst. The 
; | position register will only 
| he loaded if the ECC logic 
is enabled by having the ECC 
Inhibit Bit reset. 


Bit | Name 


13-14 Not Used 
(Read Only) 


15 Uncorrectable ECC 
Error (Read Only) 


Function 


Always zeros 


Set when the conclusion of the 
error correction procedure in- 
dicates that the error was an 
uncorrectable ECC error. Cleared 
by UNIBUS INIT, Formatter Clear, 


(B) ECC Pattern Register (764020) 


ECC | ECC 
APES 
INHB M1 10 

15 141312113 10 9 


Bit Name 


0-10 ECC Pattern 
(Read Only) 


11-14 Not Used 
(Read Only) 


zis ECC Inhibit 
(Read/Write) 


ECC] ECC] ECC TECC [ECC leEcc [ 
8 7 | 6 5 4 3 
8 7 6 5 4 3 


or a "GO" Bit. 
Ecc | > 
DAT 
Q 
od 


Contains the actual error burst 
available at the completion of 

the ECC internal to the formatter 
logic error ‘correction process. 
These bits will be excluSive OR'd 
with the eleven bits in error by 
software. The software will use 
the contents of the ECC Position 
Register to find the actual loca- 
tion of the error burst in the data 
field, then the error burst itself 
will determine the bits in error 
within the ll-bit field. 


Function 


Always Zeros 


Set when the software desires to 
inhibit error correction. If ECC 
Inhibit is set, error correction 
code is disallowed; if ECC Inhibit 
is reset, the error correction pro- 
cess is allowed. Cleared by Unibus 
INIT, formatter clear, or by writ- 
ing a zero. : 


If a data error is detected at the 
end of the data transmission in. 
the read mode with the ECC Inhibit 
Bit reset, the formatter will 
immediately go into the ECC correct- 


ion process. Prior to beginning 


the correction process, the for- 
matter will also set the CRC Error 


Function (Cont'd. ) 


Bit (Bit 8 of the Error Status 
Register), which will remain set 
until a UNIBUS Init, formatter 
Clear, or a “GO" Bit is re- 
ceived. 


APPENDIX A 


ECC DUAL HEADER FOR CDC SMD'S 9760, 9762, 9764, 9766 


HDR HDR HDR ! DATA POSTAMBLE 
#1 1 1 CRC 2 2 CRC 
1240 Bits |2 Bitq 32 Bits | 32 Bits PBeros [32 Bits {32 Bits -. 4 4096 Bits 428 Bits 


APPENDIX B 


ECC Board I Switch Settings (300-031-90x) 


Normal Operation 


K7~-1 ON E5-3 ON 

K7-8 ON E5-7 ON . All other switches OFF 
K7-2 ON E5-4 ON | 

K7-3 ON E5-5 ON 

K7-7 ON | 


For Normal Operation with ECC with 256 Words/Sector 


K7-1 ON E5-3 ON C2-1 ON 

K7-8 ON E5-4 ON C2-7 ON 

K7-2 ON E5-5 ON 

K7-3 ON E5-8 ON 

K7-7 ON E5-6 ON 

D6-2 ON D7-1 ON 

D6-5 ON D7-3 ON 

D6~-7 ON | D7-4 ON All other switches OFF 
D6-8 ON D7-5 ON 


D7-8 ON 
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Phoenix 211 Disk Controller Bootstrap Program 


General Description 
The Xylogic ROM Bootstrap Board is a quad sized printed circuit 
board which may be plugged into any standard small peripheral 


controller (SPC) I/O slots in any standard PDP1l Unibus backplane. 


The ROM Bootstrap Board contains sockets to accommodate up to a 
maximum of 512 words of PROM program storage. 


Phoenix 211 Disk Controller Bootstrap Program 


The Bootstrap Program for the Phoenix 211 Disk Controller is con- 
tained in two 32 x 8 Proms on the bootstrap printed circuit — 


board. 
The Phoenix 211 Disk Controller Program starting address is 173700. 


The boot program utilizes disk drive unit § of a Phoenix 211 Disk 


Drive Subsystem. 


The program reads data absolute from sectors # and 1 (sector §, 
head 9, cylinder #) of unit @ and transfers data obtained to com- a 
puter memory starting at absolute memory location zero. 


When the boot operation is successfully completed program control 
is transferred to absolute memory location §. 


If an error is detected, the operation will be repeated. 


Phoenix 211 Disl Controller Bootstrap Program Installation Procedure 


Plug the XYLOGIC ROM Bootstrap Board Assembly into any available 
standard small peripheral controller I/O slot in the PDP1l1 computer 
or Expansion Box. 
Caution: Insure that all system power is off before 
? plugging or removing any boards in system. 


3.2 Turn power on system. 


23 Verify proper operation of Bootstrap Board by checking proper 


ROM content via computer console. 


3.3.1 Set 173700 in Console Switch Register 

3.3.2 Momentarily Depress the Console "Load Address" Register 
Switch 

3.3.3 Momentarily depress the "Examine" Console Switch 

3.3.4 Observe that the contents of the Phoenix 211 ROM Boot- 
strap Program memory location is the same as that 
specified on the Phoenix 211 Bootstrap Program Listing. 

3.3.5 Repeat steps 3.3.3 and 3.3.4 until all of bootstrap 
memory locations have been verified for proper content. 


4. Phoenix 211 Disk Controller Bootstrap Program Operating Procedures 


4.1 Insure that disk drive unit @ contains proper operating system 


disk pack, has power applied, and is enabled for use. 
4.2 Set 173700 in Console Switch Register 
4.3 Put Console "Enable/Halt" Switch in "Enable" position 
4,4 Momentarily depress the console "Load Address" Switch 
4.5 Momentarily depress the console "Start" Switch 
4.6 Absolute Sectors @ and 1 of disk drive @ will then be read, trans- 


ferred to memory, and control transferred to absolute memory loca- 


tion zero. 
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Phoenix 211 Disk Controller 


1.0 MAINTENANCE PHILOSOPHY 


The maintenance philosophy for the Phoenix 211 Disk Controller 
that appears to make the most sense for Xylogics and the ma- 
jority of its customers is: 


1. Troubleshoot to the printed circuit board level 


2. Swap out any defective boards 


3. Have any defective boards repaired at the factory for a 
nominal charge. 


Execution of such a maintenance philosophy should result in 
minimizing customer down time and facilitate third party 

or customer service of equipment in the field. Accordingly 
all Xylogic documentation is geared towards isolation of any 
problems to the board level. 


2.0 PHOENIX 211 DISK SUBSYSTEM USER MAINTENANCE ALTERNATIVES 


2.1.0 


GENERAL 


A Phoenix 211 Disk Subsystem consists of the Phoenix 211 Disk 
Controller and at least one disk drive. The disk controller 
is solid state and requires no preventitive maintenance, while 
the disk drive requires regularly scheduled preventitive main- 
tenance in order to keep it operating. 


Three options are open to the user with respect to maintenance 
of a Phoenix 211 Disk Subsystem. 


- Contracted Third Party Maintenance (ICE) 
- On Call Maintenance (ICE/XYLOGICS) 
. User Maintenance 


THIRD PARTY MAINTENANCE 


Third Party Maintenance of a Phoenix 211 Disk Subsystem is nor- 
mally available through Iomec Customer Engineering, Incorporated 
(ICE). ICE has offices nationwide, and can provide service on 

a reasonable monthly contract basis for both the Phoenix 211 
Disk Controller and associated disk drives. Typically, a main- 
tenance contract with ICE covers scheduled preventitive main- 
tenance calls and parts and labor on repair calls. Third Party 
Maintenance is strongly recommended for small OEM and end users. 
Response time for contract maintenance is less than 8 hours. 


ON CALL MAINTENANCE 


On Call Maintenance is sometimes opted in lieu of contracted 
maintenance. On Call Maintenance can be obtained according to. 
the following groundrules. 


1. Response Time: 


On Call Maintenance requests for service to ICE will be 
honored only after all outstanding requests for contracted 
service have been taken care of. On Call Maintenance re- 
quests for service to Xylogics will be honored only in the 
event that service from ICE is not available in the cus- _ 
tomer area. Such service will be scheduled at Xylogic's 
convenience. A user opting for On Call Maintenance must 

be willing to live with possible response times of 24-96 
hours, since he is at the bottom of ICE and Xylogic priority. 


2. Charges: 


Charges for On Call Maintenance visits are based on a time, 
materials, and expense basis. Hence, a customer will pay 
for all material, any and all travel expenses, and direct 
labor at a predefined rate. A Purchase Order number, to 
cover all such charges, will be obtained from any user 
prior to making the service visit. 


ay 


2.3 Considerations: 


A user who chooses to utilize On Call Maintenance, rather 
than Contract Maintenance is effectively betting that the 
equipment will be reliable to the point that the On Call 
costs will be less than the Contract Maintenance costs. 


Such a user must be willing to live with the slow response 
time and be willing to take the risk that it may cost him 
more if a catastrophic disk drive failure occurs. 


Thirdly, such a user must also assume the responsibility 
for seeing that the proper disk drive preventitive main- 
tenance procedures are followed or he can be guaranteed 
of a catastrophic disk drive failure. 


2.1.3 USER MAINTENANCE 


In User Maintenance the user assumes complete maintenance re- 
sponsibility for the Phoenix 211 Disk Subsystem. To perform 
maintenance properly, the user must have both capable trained 
personnel and proper maintenance equipment. | 


2.1.3.1 SPARES AND MAINTENANCE EQUIPMENT REQUIREMENTS 


A list of the required equipment necessary for the mainten- 
ance of both the Phoenix 211 Disk Controller and a Control 
Data Corp. 9762, 80 Megabyte Disk Drive are listed in Appen- 
dix A. Note that the capital outlay for spare parts and 
maincenance equipment is in excess of $8000.00. 


2.1.3.2 TRAINED PERSONNEL REQUIREMENTS 


The most important ingredient in a user maintenance program 

is the availability of capable personnel who have a systematic 
approach to problem solving, and who have been properly trained 
on, and are familiar with both the Phoenix 211 Disk Controller 
and user associated disk drives. 


Training of personnel on the disk controller and associated 

disk drives requires two weeks, with one week being spent on 
each. Use of untrained user personnel, no matter how capable, 

to maintain a Phoenix 211 Disk Subsystem is not recommended. 

Such individuals will not be able to get the job done properly, 
even if provided with a 100% complement of spares and mainten- 
ance equipment, and are likely to induce failures into a sub- 
system, by abusing the equipment physically, and/or electrically. 
An untrained field service engineer is worse than no field ser- 
vice engineer. We are all too familiar with the true war stories 
of personnel who are "experts" at taking apart equipment, but 
who, under no circumstances can put it back together again and 
make it work. 


7 ad a 


CONSIDERATIONS © 


Assumption of maintenance responsibility by the user is not 
to be taken lightly or without serious consideration of the 
economics involved. If the field service engineer were to 

be dedicated to Phoenix 211 Subsystems, it would take a total 
of 12 Disk Drives and 6 Phoenix 211 Disk Drives to break even, 
in terms of paying for labor, parts, and equipment. 


= 


PHOENIX 211 DISK CONTROLLER 


3.0 MAINTENANCE TOOLS 


Disk Diagnostic Program 


The chief maintenance tool provided by Xylogics is the Phoenix 
211 Disk Diagnostic Program. This program is designed with the 
Philosophy that nothing in the disk controller operates prop- 
erly, and it attempts to prove just that. 


The Disk Diagnostic initially exercises the smallest amount of 
disk controller logic possible to determine proper operation. 
Once proper Operation has been verified, this logic is then 
used to exercise additonal logic. This process is then re- 
peated until all of the disk controller logic has been tested. 


A natural byproduct of this approach is that the logic being 
exercised in any test or subtest can usually be readily ident- 
ified. 


Disk Diagnostic Program Manual 


The Phoenix 211 Disk Diagnostic Program Manual provides the 
user with complete instructions on how to operate the Phoenix 
211 Disk Diagnostic Program in addition to specific details on 
what functional logic is being exercised by each test, and on | 


what board(s)the logic is physically contained on are provided. 


The intent is to enable the user to determine what functional 
logic is inoperative, and what board(s) are suspect by running 
the diagnostic program and noting what specific test and sub- 
test an error occurs on. 


Functional Logic Partitioning Guide 


For those users who desire to become involved in troubleshoot- 


ing to the component level a functional logic partitioning 


guide is provided which identifies each functional logic block 
by name, physical board where it is located, and a drawing 
sheet reference. 


Documentation Conventions Glossary 
A documentation convention glossary is also provided, which 


explains in detail all documentation conventions and symbology 
utilized by Xylogics in the Phoenix 211 logic drawings. 


6. 


This glossary should go a long way towards minimizing the 
amount of user time required to familiarize himself with | 
the hardware for maintenance purposes. 


Hardware Documentation Package 


A complete hardware documentation package is supplied with 
each Phoenix 211 Disk Controller. This hardware documen- 
tation package includes: 


- Logic Drawings 

- Assembly Drawings 
- Parts Lists 

- Wiring Lists 

- Drawing Directory 


Care has been taken to maximize the amount of information pro- 
vided to the user by functionally partitioning, labeling, and 
adding notes wherever appropriate to all logic drawings. 


Operators Manual 


An operator's manual is provided which covers all topics from 
physical unpacking, installation, and checkout to providing de- 
tailed descriptions of each user defined parameters, and in- 
structions on how to change such parameters. 


The operator's manual provides an insight into the myriad of 
options provided by the Phoenix 211 Disk Controller to the 
user, as well as an insight into how the parameters are logic- 
ally implemented in the disk controller. 


The Phoenix 211 operator's manual is recommended reading for | 
those users intending to perform their own component level 
maintenance. 


Phoenix 200 Formatter Interface Manual 


The Phoenix 211 Disk Controller physically consists of the 
Phoenix 200 Disk Formatter and the Phoenix 211 Interface Board. 


The Phoenix 200 Disk Formatter is equipped with a standard 
interface which is adapted to the PDP-11l Unibus by the Phoenix 
211 Interface Board. (The Phoenix 200 Formatter has been inter- 
faced to many other computers as well) 


The Phoenix 200 Formatter Interface Manual describes in detail 
the signal, electrical, and timing relationships required to 
cause the Phoenix 200 Disk Formatter to perform the required 
disk data transfer operations. 


This manual is likewise, recommended reading material for those 
users interested in performing their own component level main- 
tenance. 


4.0 PHOENIX 211 DISK SUBSYSTEM MAINTENANCE DON'TS 


1. Do not touch any hardware associated with the disk controller 
or disk drive without first analizing fault symptom, as defined 
by supplied diagnostic program. 


2. Do not remove any printed circuit board of disk controller or 
disk drive without first turning power off. 


3. Do not, under any circumstances, take down another working sys- 
tem in order to attempt to isolate a fault in a defective system. 
More often than not, two defective systems will result. 


4. Do not, under any circumstances, randomly substitute spare boards 
into a defective system. More often than not defective system 
will not be fixed and disposition of spare boards will be com- 
promised. 


5. Do not substitute more than one Spare board at a time into a 
Phoenix 211 Disk Subsystem. Changing more than one board at a 
time does not facilitate fault isolation to the board level and 
increases the probability of inducing additional faults into the 
system, by inserting boards into the wrong backplance locations 


(particularly on the disk drives). 


6. Do not attempt to diagnose a disk subsystem problem using any 
type of operating system or with any valued data pack on any 
of the disk drives connected to the disk controller. Use of any 
data pack on a suspect disk subsystem will more likely than not, 
result in the loss of data contained on any such pack, and will 
not provide any useful diagnostic information. 


7. Do not call Xylogics for assistance if a disk subsystem problem 


occurs, until after the Supplied disk diagnostic program has been 
run and the following information can be supplied to Xylogics 
personnel. : | 


- Failing Test Number 
- Failing Subtest Number 
- Actual Erroneous Test Data Obtained 
. Reference Test Data 
- Failing Program Count Value 
- System Configuration 
- Computer Model 
- Memory Capacity 
- Other peripherals on System 
- Position on Bus of Phoenix 211 Interface Board 
- Disk Drive Type and Model 
- Number of Disk Drives 


Telephone calls indicating such system failure symptoms as "FAILED TO 
BOOT", "HOME BLOCK READ ERROR", etc. have no significance to Xylogics 
personnel and are a waste of time and money. 


Phoenix 211 Disk Controller 


Maintenance Manual 


5.0 Controller Physical Organization and Logic Partitioning 


5.10 General 


The Phoenix 211 Disk Controller physically consists of a total of 
five hex 8%" x 15" printed circuit boards compatible with any 
standard DEC backplane assembly. 


5.20 Phoenix 200 Formatter 


5.2.1 Four of the printed circuit boards are mounted in a supplied four 
slot systems unit type backplane assembly. 


5.2.2 The systems unit backplane assembly can be mounted directly in any 
standard computer or BA11K Expansion Chassis which physically has 
room. 


3.2.3 Power for the backplane assembly and associated printed circuit 
boards is provided by the host computer or expansion box, and a 
power harness to connect to the power distribution connector of 
the host is also supplied. 


5-2.4 The four boards and backplane assembly constitute the Phoenix 200 a 
» - Formatter which is also sold as a separate product by Xylogics. Vo 


5.2.5 The four printed circuit boards comprising the Phoenix 200 For- 
matter are identified as simply "Phoenix 200 Formatter Board 1,2, 
3, or 4" in all associated documentation. 


9-2.6 The Phoenix 200 Formatter is not physically tied to the host PDP1l 
Computer Unibus. 

5.2.7 Each pin of all connectors on a given I/O slot of formatter back- 
plane assembly is bussed to the same pin on all of the other three 
I/O slots of the backplane assembly. 


Hence any Formatter board can be plugged into any I/O slot of the 
backplane assembly | to facilitate maintenance operations. 


5.30 Phoenix 211 Coupler (PDP11 Interface Board) 


5.3.1 The fifth printed circuit board assembly, the Phoenix 211 Coupler, 
is used to interface the Phoenix 200 Formatter to the PDP11 Unibus. 


2.3.2 The Phoenix 211 Coupler Board occupies one standard hex Small Per- 
ipheral Controller (SPC) I/O slot available in any DEC PDP1ll com- 
puter or expansion chassis, and is connected to the Unibus or said 
computer. 
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5. 3.3 The hex I/O slot used for the Phoenix 211 Coupler Board must be 
altered to allow the DMA Non Processor Grant Signal to pass ser- 
ially through the board as specified in the installation instruc~ 
tions. 


NOTE: In most cases the alteration consists of cutting one wire 
on the I/O slot backplane. 


5.3.4 The Phoenix 211 Coupler Board is physically connected to the 
Phoenix 200 Formatter via a 50 conductor shielded ribbon cable 
provided for that purpose. 


5.4.0 Physical Logic Partitioning 


The total logic of the disk controller has been physically parti- 
tioned on a functional basis to achieve modularity and flexibility. 


The following sheets provide a tabulation of the functional logic 
blocks contained on each of the five controller printed circuit 
board assemblies, as well as logic drawing sheet reference to facil- 
itate controller maintenance. 


Phoenix 211 Disk Controller 


| Physical Logic Partitioning 


Phoenix 211 PDP11l Interface Board 


The following functional logic blocks are physically contained on 
the Phoenix 211 PDP1ll Interface Board. (Reference Logic Drawing 
D1025) | 


Functional Logic Block Drawing Sheet Reference 


1) Unibus Data Bus Buffering Logic 
2) Unibus Address Bus Buffering Logic 
3) Interrupt Vector Logic 
4) Interrupt Priority Selection Logic 
5) Unibus Control Signal Buffering Logic 
6) Unibus DMA Control Logic 
7) Unibus Interrupt Control Logic 
8) DMA Throttle Logic 
9) Main Bus Address Register 

10) Strip Option Address Register 

11) Strip Control Logic 

12) DMA Word Count Register 

13) Register Address Decode Logic 

14) Formatter Interface Logic 


~ 
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Phoenix 211 Disk Controller 


| Physical Logic Partitioning 
Phoenix 200 Formatter Board 1] 


(Non Queue) 


The following functional logic blocks are physically contained on 


Board 1 of the Pheonix 200 Formatter. (Reference Logic Drawing 
D1032) 
Functional Logic Block Drawing Sheet Reference 
1) Formatter Coupler Interface Logic 1 
2) Formatter Register Address Control Logic 1 
3) Formatter Interrupt Request Logic 1 
4) Command & Status Register 2 
5) General Error Logic 2 
6) Error Register 2 
3 


7) Multiple Computer Arbitration Logic 
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Pheonix 211 Disk Controller 


Physical Logic Partitioning 


Phoenix 200 Formatter Board 2. 


The following functional logic blocks are physically contained on 
the Pheonix 200 Formatter Board 2. (Reference Logic Drawing 
D1033-01) 


Functional Logic Block Drawing Sheet Reference 


1) Seek Logic 
2) Disk Status Register 
3) FIFO Transfer Request Delay Logic 
4) Data Late Error Detection Logic 
5) DMA Request Control Logic 
6) Even, Odd FIFO Memories. 
7) Optional Data Port Interface 
8) FIFO Read Data Multiplexing Logic 
9) FIFO Write Data Multiplexing Logic 
10) FIFO Write/Read Control Logic 
11) Serial to Parallel Data Conversion 
a.) Data Shift Register #1 | 
b.) Data Shift Register #2 
c.) Shift Register Data Multiplexer 
12) Data Shift Register Control Logic 2 
13) Write Check Error Logic | 2 
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Phoenix 211 Disk Controller 


Physical Logic Partitioning 


Phoenix 200 Formatter Board 3 


The following functional logic blocks are physically contained on 


the Pheonix 200 Formatter Board 3. 


D1034-01) 


1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 


Functional Logic Block 


CRC Generation & Check Logic 
Self Test Logic 

Bad Sector Ident Detect & Skip Logic 
Sector Write Protect Logic 
Header Check Logic 

Disk Sequencer Logic 

Disk Word Count Register 
Sequencer Word Count Logic 
Controller Busy/Done Logic 
Seek Start Logic 

Servo Offset Done Delay Logic 
Linkage Strip Word Count Logic 
Unit, Sector, Head Register 
Maximum Sector Detect Logic 


Maximum Head Detect Logic 


Head and Cylinder Incrementation Logic 


Command Decode Logic 
End of Sequence Control Logic 


Sector Coincidence Enable Logic 


Maintenance Panel Switch Write Protect Logic 


Maintenance Panel Indicator Logic 
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(Reference Logic Drawing 


Drawing Sheet Reference 
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Phoenix 211 Disk Controller 
| Physical Logic Partitioning 
Phoenix 200 Formatter Control Data Corp. Compatible Board 4 


The following functional Logic Blocks are physically contained on 
Board 4 of the Phoenix 200 Formatter. (Reference Logic Drawing 
D1035) | 


1) 
2) 


3) 


4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 
14) 
15) 


Functional Logic Block Drawing Sheet Reference 


Power Fail Detect Logic 1 
Disk Control Bus Logic 1 
a.) Control Data Bus Drivers) 


b.) Tag Bus Drivers 
c.) Cylinder Tag Logic 
ad.) Head Tag Logic 

e.) Control Tag Logic 
f.) Tag Timing Logic 
Miscellaneous A Cable Disk Interface Logic l 
a.) Fault 

b.) Seek Error 

c.) On Cylinder 

dad.) Unit Ready 

e.) Unit Select 9, 1 


f.) Port Busy 

Physical Port @ Radial Cable Disk Interface 
Physical Port 1 Radial Cable Disk Interface 
Physical Port 2 Radial Cable Disk Interface 
Physical Port 3 Radial Cable Disk Interface 
Sector Coincidence Detector 

Cylinder Address Register 

Maximum Cylinder Detect Logic 

Header Control Logic 

Port §-3 Sector Count Logic 

Sector Count Multiplexing Logic 

Sector Interleaving Logic 

Data and Clock Multiplexing Logic 
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XYLOGIC OEM Components Group, Inc. 


42 Third Avenue 
Burlington, Massachusetts 01803 
617-272-8140 


6.0 Documentation Standards and Conventions 


6.1.0 General 


Standard documentation standards are utilized on all of the logic 
drawings provided in this manual in order to convey as much infor- 
mation as possible to the user. 


The following sections of this document are devoted to defining 
the standards used. 


6.2.0 Backplane Signal Identification Symbol 


6.2.1 All logic signals coming from or going from a printed circuit 
board to the backplane assembly via any of edge connectors are 
identified on the logic drawings with diamond symbol (<>). 


6.2.2 The connector and pin number by which any such signal is to be 
interfaced to the backplane assembly is contained above the 
diamond symbol enclosed in square brackets. 


Example: ssa [ps] @—~ Connector and pin No. 


6.3.0 Ribbon Cable Connector Identification Symbol 


6-3.1 Ribbon Cable Connectors, if used, are normally contained on the 
top of a printed circuit board assembly. 


6.3.2 If more than one such connector is used on a printed circuit 
board, the rightmost connector (when viewing the board from the 
component side) is labeled Jl. Subsequent connectors moving to 
the left are labeled J2, J3, etc. 


6.3.3 Pine 1 of any ribbon cable connector is located on the left side 
of the connector when viewed from the component side of the board. 


6.3.4 Any signal going to or coming from a ribbon cable connector is 
identified by the symbols >>, >,or >< in conjunction with the 
connector number, pin number, and signal name. 


ths 


An example of a signal going to a ribbon cable connector is 
as follows: 


>> J3-34 READH 


6.3.4.1 If a ribbon cable edge connector is the source of a signal, 
‘the connector symbol, connector number, pin number and sig- 
nal name will. appear to the left of the point where it is 
used. 


6.3.4.2 If a ribbon cable edge connector is a load for a signal 
generated on a board, the connector symbol, connector num- 
ber, pin number, and signal name will appear to the right 
of the source for the signal. 


6.4.0 Signal Name Conventions 
6.4.1 Signal Active State Designation 


The active state of any named signal appearing on any supplied 
logic drawings may be readily determined by examining the slg- 
nal name associated with the signal. 


The last character of the signal indicates the active state of 
the signal per following: 


6.4.1.1 Case 1 - Signal Source is Non Memory Logic Element 


If the source of a signal is a gating logic element the last we 
character of the signal name will be an H or L depending on a 3 
whether the signal is active when in the logic 1 state or ; 
logic @ state respectively. 


6.4.1.2 Case 2 - Signal Source is Memory Logic Element 


If the source of a signal is a memory element such as a flip 
flop, the last character of the signal name will be (1) or 
(8) depending on whether the signal is active when the mem- 
ory element is set or reset respectively. 


6.4.2 Signal Name Philosophy 


6.4.2.1 A signal will normally be named if it is used on more than 
one sheet of logic drawings, or if it is used so many times 
on one sheet such that it cannot be interconnected without 
"cluttering up" the drawing. 


6.4.2.2 Signal names, when used, will normally be limited to 7 char- 
acters or less, and will reflect as close as possible, the 
operation or function of the associated signal. 
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6.5.0 Signal Sheet Cross Referencing 


Signals appearing on the supplied logic drawings fit into three 
categories not previously discussed. By noting the conventions 
used in signal cross referencing, the user may quickly determine 
whether a Signal has additional loads on the same or other sheets 
of the logic drawings. 


6.5.1 If a signal is used elsewhere on the same sheet, the signal 
name is appended to the end of a straight line at the signal 
source. An example of this is: 


Fe 


6.5.2 If a signal is not used anywhere else on the current logic sheet, 
but is used on other sheets, a circle is appended to the end of 
a line at the right of signal source, and all other sheets where 
the signal is used are identified in parenthesis immediately 
above the circle. 


READL 


An example of this signal cross reference is: 
a (SHT 4,5) 


"i 
an (Oe SOOREADE 
4 


READL is not used anywhere else on sheet, but is used on sheets 


4&6 5. 
qc 6.5.3 If a signal is used elsewhere on the same sheet, and also used 
: on other sheets,a solid circle is appended to the end of a line 


at the right of the signal source, and all other sheets where the 
Signal is used are identified in parenthesis immediately above 
the solid circle. 


An example of this signal cross reference is: 
(SHT 4,5) 


SF 4 ae 
Fo -.: @ READL 


READL is used elsewhere on logic sheet as well as on sheets 4 & 5. 


6.6.0 Logic Symbology 


6.6.1 Logic symbols used in all supplied documentation are industry stand- 
ard and are used in a manner conducive to making the logic prints 
easy to understand. 


6.6.2 AND/OR Interpretation 


Logic elements, particularly gating elements may be drawn as either 
an "AND" or as an "OR" function. In all supplied documentation, a 
gating element will be drawn as either an "AND" or "OR" function as 
appropriate, to best convey the logical function being implemented. 
Hence a standard 7400 NAND Gate may be drawn as: 


-—_]7=- 


A.) AH 
3 atte, eswists 
sf Oh Len = an | 


or 


B.) AL | 
—) > | cH AL + BL 


L = Active State = Logic @ 
H = Active State = Logic 1 


6.6.3 MSI, LSI Symbology 


Medium scale and large scale integrated circuit devices used are 
symbolically shown as a rectangular box with the suppliers func- 
tional notation inside the box next to the associated circuit pin. 


6.6.4 Manufacturer's Part Number Listing 


The common manufacturer's part number is located prominently in-. 
side or outside any logical device used to facilitate cross refer- 
encing and user understanding of any questionable device function. 


6.7.0 Printed Circuit Board Component Orientation 


Integrated circuit components for most boards supplied are organized 
on a grid basis. 


6.7.1 The component grid supplied consists of both rows and columns. 


6.7.2 A component is assigned a grid address based on the row column 
coordinates associated with its location per the following: 


6.7.2.1 Row Coordinate 


The integrated circuit components are normally organized hori- 
zontally into 10 rows on a hex sized printed circuit board. 
These rows are assigned A,B,C,D,E,F,G,H,J,& K with the "A" row 
being just above and covering the six backplane edge connectors. 


6.7.2.2 Column Coordinate 


The integrated circuit components are normally organized verti- 
cally into 12 columns on a hex sized printed circuit board ident- 
ified as 1-12. The columns are assigned consectutively right 

to left with column 1 being at the right hand side of the board 
when viewing the component side of the board with the board verti- 
cal and resting on the backplane edge connectors. 
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6.7.2.3 


Component Location Designation 


The location designation of any component appearing on all 
documentation is determined by the row coordinate followed 
by the column designation. 


Hence, the location designation of the component appearing 
on the extreme lower right hand corner of printed circuit 
board is "Al" while the location designation of the compon- 
ent at the extreme top left hand corner of the printed cir- 
cuit board is "K12". 
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7.0 Required Test Equipment | 


The following equipment is required to test and maintain the Phoenix 211 
Disk Controller. 


Item Quantity Equipment Description 
1 1 PDP1l Computer with a mimimum of 8192 words of memory 
2 1 - DEC W984 Quad Extended Height Extender Board 
3 1 DEC W987 Double Extended Height Extender Board 
4 3 Pomona 3916 Dip Clip - 16 pin dual inline integrated 
circuit test clip or equivalent 
5 1 Tektronix 453 Dual Channel Oscilloscope with external 
| trigger, X10 Probes, or equivalent 
6 l WITCPN Weller Controller Temperature Soldering Iron 
or equivalent 
7 1 "Micro-Shear" 175 Flush Safety Cutter or equivalent 
8 1 Xcelite 41CG Needle Nose Pliers or equivalent — 
| 1 Precista T-2C Solder Removal Tool or equivalent ra, 
10 A/R Alpha 815 Flux or equivalent | | 
ll A/R- Service Chemical D-Sol F-13 Defluxer or equivalent 
12 1 Solder Removal Co. Insertic #880 Insertion Too 
; or equivalent 


13 A/R Solder, 63/37 Rosin Core 
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8.0 RECOMMENDED SPARES 


8.1.0 PHOENIX 211 SPARES LIST PRICE 
Interface $1000 
Board 1 Standard 1150 
Board 1 with Command Queue 2000 
128 Word Buffer Board 2 1000 
512 Word Buffer Board 2 1300 
Board 3 1000 
CDC Board 4 1200 
Calcomp Board 4 1200 
Cables & Terminator 500 

8.2.0 CDC 9762 DISK DRIVE SPARES LIST 
Field Exerciser for Disk Unit 3200 
First Level Spares for CDC 9762 3500 

1 head, 1 set of boards, tools 
1750 


Alignment Pack 


any ae 


PHOENIX 200 DISK CONTROLLER 


C. 


9,0 MBTF Prediction Calculations 


9.1 Reference Used 


Reliability calculations were made using the MIL-HDBK 
217B, Parts Count Prediction Method. 


9.2 Reliability Prediction Formula 


The formula used to predict reliability MBTF is: 


AEquip 


Where: 


NOTE: 


. «isn 

<.i=] 
AEquip 
\ G 
eae 
Ni 


n 


Ni (A, 1 go i ; 
= Total rate of failure ( /10 hr) 


Generic failure rate for ith part 


Quality factor for ith part 


Quantity of ith part 


= Number of catagories 


Only Failures which cause non-operation were in- 


cluded. 


9.3 Disk Controller Configuration 


The Phoenix 211 
the reliability 


Phoenix 
Phoenix 
Phoenix 
Phoenix 
Phoenix 
Phoenix 


4 = 
\ & = 

Disk Controller configuration used in 

prediction calculations was as follows: 

211 Interface Board 

200 Board 1 

200 Board 2 

200 Board 3 

200 Board 4 

211 Autoswitch Board 
t 
AN 


yy 


9.4 Calculation Summary 


For the 211, with interface and autoswitch, the calcula- 
tions are as follows: 


9.4.1 Component Failures F/10© hours 

9.4.2 Integrated Circuits 88.98 

9.4.3 Capacitors 12.48 

9.4.4 Resistors. 85 

9.4.5 Connectors, edge 3.13 

9.4.6 Connectors, right angle ~625 

9.4.7 Other | | _.909 
Total: 106.074 


Failures/10® hours 


9.5 Predicted MBTF 


The net result is a predicted MTBF of 9500 hours. 


Pee 


10.0 Data Flow Sequence 
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10.1.0 Normal Disk Write Sequence 


10.1.1 


10.1.2 


10.1.3 


10.1.4 


10.1.5 
10.1.6 


10.1.7 
10.1.8 


10.2.0 
10.2.1 


10.2.2 


When write operation is initiated data is transferred a word at 
a time via DMA through 2:1 Multiplexer into Latch register pre- 
ceding FIFO memories. 


All odd data words are transferred from the latch register into 
FIFO Memory #1. 


All even data words are transferred from the- latch register into 
FIFO Memory #2. 


Such DMA transfers will continue until both FIFO memories are full 
oruntil the DMA Word Counter overflows. 


When disk controller is in synchronism with the disk drive and the 

beginning of the sector data field is reached, data is transferred 

in parallel from the two FIFO memories to one of the two shift reg- 
isters. 


Data is then shifted serially from one of the shift registers to 


the disk. 


Data Words are alternately loaded into Shift Register #1 and then % : 
Shift Register #2. aos 
When the contents of one shift register are being transferred to 

the disk, the other shift register is loaded from the FIFO mem- 

ories with the next word to be transferred. 


The Disk Word Count Register is incremented once for each word 
transferred to the disk. 


Normal Disk Read Sequence 


Data is received serially from the disk drive and into one of the 
two serial shift registers. 


When a 16 bit data word has been accumulated, the serial data bit 
stream is diverted to the other shift register and the data word 
collected is transferred in parallel to one of the two FIFO 
Memories. 


The Disk Word Count Register is incremented once for each word that 
is* received from the disk. 


294 


19.2.3 


10.2.4 


Normally all odd data words are formed in Shift Register #1 and 


stored temporarily in FIFO Memory #1 while all even data words 
are formed in Shift Register #2 and stored temporarily in FIFO 
Memory #2. 


When the presence of data is detected in either FIFO, DMA re- 


quests are initiated to the host computer. 
Data Words are extracted alternately from the two FIFO memories 


until either the DMA word Count Register overflows or the FIFO 
memories are empty of all disk data. 
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Data Paths Block Diagram 
Figure l 
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UNIBUS | : Cd ae FORMATTER 
INTERFACE Interface Board Simplified Block Diagram INTERFACE 
i 
: Figure 2 
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11.2 


11.3 


Hardware Documentation 


The following sections of this manual contain all of the ” girtie 
hardware documentation for the Phoenix 211 Disk Controller. ( 
For each major Phoenix 211 Sub Assembly the following doc- ~ 
umentation is provided: 


- Parts List 

. Assembly Drawing 
. Wiring Lists* 

- Logic Drawings* 


* Where appropriate. 
The first section contains an overall drawing Directory 


or "Phoenix 211 Family Tree", for the Phoenix 211 Disk 
Controller. | 


The major Phoenix 211 Subassemblies organized in order of 


presented in this manual are as follows: 


Phoenix 211 Interface Board 

Phoenix 200 Board 1 

Phoenix 200 Board 2 

Phoenix 200 Board 3 

Phoenix 200 Board 4 

Phoenix 200 Systems Unit 

Phoenix 211 Interconnect Cable 

Disk Drive A Cable 

Disk Drive B Cable fA 
Phoenix 211 Autoswitch Board | “i 


) 
e e e e e e ® e e s 
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ECC LOGIC DESCRIPTION 


-I Error Correction Code Logic Block Diagram Discussion 


Figure 1 is a block diagram of the circuits used to implement error correction 
processing within the Formatter. The circuits on this diagram can be looked at as 
performing three separate functions, all related to error correction code processing. 


1. Generation of a 32-bit ECC redundancy code during write operations. 
This information is written serially on the disk immediately fol- 
lowing the 256 word data field (Figure 2). 


2. Checkout of the ECC redundancy field during read operations to detect 
the possible presence of a data check error. The check is made by 
ANDing together the low order 21 bits of the ECC register and looking 
for a zero status. 


3. Entry into the error correction process on detection of a data check 
error indicated by the fact that the low order 21 bits of the ECC 
register are not zeros. This has two immediate effects with respect 
to the Phoenix 211 Interface lines: 


- The DONE (INTRL) signal normally inserted at the end of a transfer 
is inhibited or delayed until completing error correction processing. 


. The CRC error (CRCERR) bit in the Error Register is set causing the 
setting of the composite error bit in the control and status re- 


ré | gister. 


Following the error correction process, the Formatter detects one of two conditions: 


1. Detects the ll-bit error burst and its position (physical location 
within the data field). The burst pattern and position information 
are supplied to the software operating system via the appropriate 
registers. 


2. Determines that the error is non-correctable and sets the error cor- 
rection hard error bit in the ECC Bit Location Count Register. 


II Generating and Writing the ECC Field (Write Operation) - Generating. and writing 
the ECC redundancy code in the ECC field (Figure 1) occurs when the Formatter executes 
either of the write commands. The code is formed within the ECC.shift register during 
the time that the data field is written onto the disk. Each bit shifted from the 
shift register (for transfer to the disk) is also entered into the ECC shift register. 
This is accomplished as follows: 7 


a. Signal (WGH) WRITE GATE H (applied to the ECC register feedback control 
logic) is asserted since a write operation is in progress. 


b. At the start of the data field, signal (WCCGH) WRITE CHECK CHARACTER 
GATE is negated. This in turn causes A7-6 to switch high and enable 
the ECC register feedback gating. 


ONES and ZEROS coming from the snitt register (signal VAITAVUTL) Now enter Lue oer 
shift register throughout the data field transfer. In this way, the ECC redundancy 
code (to be written onto the disk following the data field) is formed. At the end 
of the data field, signal WCCGH asserts because it is now time to write the ECC 
field associated with the data just written. Signal WCCGH inhibits the ECC Register 
feed back at A6-2, the ECC Register is now shifted to the NR& data latch (on Board 2 ta 
SH2 of logics) where the serial pulse train of write data is generated (DATAOUT) oe 


IIIT Checkout of the ECC Redundancy Code (Read Operation) - During read operations, the 
ECC redundancy code is formed again by applying each data field bit read from the 
disk to the ECC shift register. When reading from the disk, the enabling of the 


ECC register feedback gating is effected in the following way: 


With a read operation undertaken, signal (RDGATEH) READ GATE (applied 


a. 
to the ECC register feedback control logic) is asserted. 


b. At the end of the Preamble #2, signal DATAH asserts to define the start 
of the data field. 


Signal WCCGH is negated to enable the ECC register feedback gating and 
thereby allows each bit coming from the disk (READDATAH) to enter the 


ECC register. 


Applying each bit read from the disk to the ECC register (with the feedback loop 
enabled) reconstructs the same code that was attached to the ECC field when the 


data was written. 


When the end of the data field is reached, signal DATAH negates; however, signal 
WCCGH is negated to maintain signal A7-6 at the asserted level allowing the ECC 
-field bits coming from the disk (READDATAH) to enter the ECC register while the 


feedback loops are still enabled. 


When the ECC redundancy code read from the disk and clocked into the ECC register ' 
matches that developed (in the ECC register) at the close of reading the ECC field a . 
Signal RCCGATE - read check character gate) then the 21 low order bits of the ECC ais 
register all contain zeros. This means that the data field has checked out OK. As 
a result, signal El-4 (zero's detect) asserts and sector processing is terminated 
normally by raising the EOSH signal, 


NOTE 
The 21 low order bits of the ECC pattern register are ANDed 


together. When all bits are zeros, signal El-4 (zero detect) asserts, 


When the 21 low order bits of the ECC register fail to contain all zeros, it means 
that there is an error in the data read from the disk. The actual location and the 
nature (soft or hard) of that error is not known at this time, The Formatter now 

enters the error correction process (provided it is not inhibited from doing so) as 


described in the subsequent paragraphs. | 


Iv Error Correction Processing - When Signal El-4 (zero detect) fails te assert at the 
end of the ECC envelope, the data check error detect logic issues three outputs that 


are used as follows: 


1. Signal ECCERROR (1) asserts to set bit 8 (data check error) in the Error 


Register, ; 
2. Signal CRCERR (1) asserts. This is used in the Busy/Done logic to inhibit 


generation of the DONE (Formatter Ready) signal. 


NOTE 
If the Error Correction Inhibit (ECI) bit in the 
ECC pattern register is set, INTRL signal is sent | ge 


to the Interface. The error correction process in 
this case, is inhibited | 


inde 


oka 


"seme? 


3. CRCERR (1) is applied to enable the ECC correction enable logic. The 
latter circuit now asserts A9-5 (correction enable) provided that the 
error correction enable signal (ECCENB (1) is asserted. 


Assertion of A9-5 together with CRCERR (1) begins the error correction 
process and has two immediate effects: 


1. It negates signal A4-8 via the ECC register feedback control logic to 
force zero's as data. (This is essential for the error correction 


process). 


2. Enables clocking of the leading zero's word counter to maintain a count 
of each bit serially shifted within the ECC register. 


NOTE 


The polynomial used for the error correction 
process is capable of accommodating a field 
much larger than the 256 word data field of 
each sector. For this reason, the Formatter 
goes through a process of shifting leading 
zeros within the ECC register and feedback 
paths. The zero's word counter maintains a 
count of the leading zeros. This is done so 
the time at which error correction code pro- 
cessing enters the data field can be decoded 
and the task of detecting the 11-bit error 
burst can begin. 


The number of leading zeros shifted within the pattern register depends on the Data Field 
format that is being used. The leading zero value is shown below: for a data field of 256, 


16 bit words. 
ECC FIELD 


LEADING ZEROS DATA FIELD 
ape! 
16-bit (38,859 


When the applicable number of leading zeros has been counted, the data field entry detect 
logic asserts signal B5-9 (Leading zero's counter overflow.) This acts as an enabling 
signal to the position register shift lock enable gating. The position register keeps a 
count of data field bits shifted (in the ECC register) until such time as the 11-bit 

error burst is located. A second use of signal B5-9 is its application to the error burst 
detect clock circuits. Here it acts as an enabling signal (i.e., in an anticipation of de- 
detecting the ll-bit error burst) because the shifting of bits is now within the data field. 
Conditions are now set up for detecting the presence of the error burst in the 11 high 
order bits of the ECC register. That portion of the ECC register is also called the 

"ECC pattern" register. Design is such that the location of the 1l bit error burst is 
detected as being identified when the 21 low order bits all contain zeros (1.e., aS a 
result of the continuous shifting/feedback process). An all zero condition is sampled 

in the zero detect gating and asserts signal zero (%). On application to the ECC correc- 
tion enable logic, signal Zero (@) produces the following results: 


a. Inhibits the position register shift clock enable gating to stop the count of 
the position register at that point in the data field (or ECC field). The 


count stored in the "ECC position" register identifies the physical location 


within the data field, of the first bit of the 1l-bit error burst. 


b. Causes the error burst detect logic to assert Signal ECCABOL. This, in turn, 
has a double effect: | 


As Inhibits the ECC register shift clock enable gating so that no further 
shifting of bits occurs in the ECC register. This is necessary because 
the 1l high order bits ("ECC pattern" containing the error burst) must 

now be sent to the central processor. , x 


2. Forces the DONE generation logic to send an INTR signal to the Interface. 
This is done to indicate that error correction processing is complete and : 
that the CPU may now take the contents of the ECC position and pattern 
registers. 


c. Inhibits further counting by the leading zero's word counter. 


This completes Formatter error correction processing for those cases where the location — 
of the error burst is detected within the data field and the error is correctable. If 
the error correction logic fails to detect an error burst within the data (or ECC) field, 
the Formatter notifies the CPU of a “hard error" condition. This condition is indicated 
to the logic by the fact that the Bit Location counter has exceeded the maximum size of 
the entire ECC code length without having found an all zeros condition in the low order 
21 flip-flops of the ECC register. 


NOTE 


By definition, “hard error” means that the 
Formatter failed to detect a correctable 
error burst within the data or ECC fields. 


The error correction logic keeps a count of the bits being shifted in the pattern register 
after the shifting process enters the data field. Consequently, when the Bit Location 
counter reaches a value of 4128 0 bits* (following entry into the data field) it means 
that no error burst has been det Scted and the uncorrectable error bit must be set in the 
bit location count register. This occurs when the data field entry/hard error detect 
logic determines that the count from the Bit Location counter has gone past the ECC field 
and asserts signal UNCORER (1). 


